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Deposit, owned by the Spreckels Sugar Company, Spreckels, Califor-
fornia. This property is a mile by road from Applegate. It is a good
quality gray limestone and has been worked considerably.

There was formerly a lime kiln on a deposit four miles west of
Clipper Gap, on a crossroad between the Grass Valley highway and
the Colfax highway.

D. J. 8ullivan, Dutch Flat, and Mrs. Cora H. Linder, 2022 Brush
street, Oakland, have a large deposit of good quality limestone in the
steep cafion of American River, near Gorge. This rock could best be
delivered to the railroad by tram.

MARBLE.

Dark gray marble, with jet black veining, was found near Bear
River, two miles west of Colfax, in 1866. This stone takes a high
polish and some of it was used for counters and interior work in the
early days. It has been idle in late years, but it was reported late in
1920 that some work was to be done on it.

Verde antique, or serpentine marble, has been found in two locali-
ties, one near Butcher Ranch, the other in section 1, T. 13 N., R. 9 E.
These properties are 8 and 16 miles respectively from the railroad at
Auburn and have never been worked.

White marble occurs in small deposits at several places, notably
near Auburn and at the old ITotaling iron mine, 33 miles west of Clipper
Gap. Both these deposits have been worked a little.
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PLUMAS COUNTY.
MINERAL RESOURCES.

This county is now the principal copper producing district in the
state. Its drift and hydraulic mines have produced a great deal of
gold in the past, but in common with the gold mines elsewhere in the
state, are in a quiescent state, and the gold production for many
vears past has been dwindling, although for the period 1880-1920 the
recorded gold yield has been a little over $18,000,000. Silver is recov-
ered as a by-product from gold and copper refining. During the war
manganese ore and a little chromite were shipped, some of the manga-
nese ore having been of especially high grade. The county has entirely
undeveloped iron ore deposits and considerable limestone, as well as
deposits of industrial minerals, which have received little attention
because of distance from possible markets.

Because of the great interest shown in mining and prospecting for
copper here in the past few years, most of the writer’s time while in
the county the past summer was spent in visiting the copper proper-
ties and as many as possible of the gold mines which have not been
covered in the Bureau’s recent reports.

GOLD.

Australia Placer Mine (formerly the Erickson Mine). Owned by
Australia Placer Mining Company; Wm. C. Wolf, president, Quiney,
California. In section 1, T. 24 N, R. 8 E., 3 miles by road from
Spanish Ranch.

This property was worked intermittently by Erickson in a small way
as a drift mine for 40 years, and was sold to the present company of
20 partners in 1918. It comprises 90 acres, 70 acres of it being pat-
ented, and covers § mile along supposed course of channel.

The company fitted up for hydraulicking last winter, but ran the
giant only 111 hours, as they were interrupted by the logging opera-
tions of a lumber company, which has now finished work nearby. The
small pit opened on the rim of channel shows loose gravel of slate and
quartz on black slate bedrock. The cut was about 40 ft. deep, but
gravel is deepening and is not capped. The gravel carries a great deal
of pyrite, and finely broken quartz derived from the stringers in the
slate bedrock. The upper 15 ft. of bank is brown gravel and balance
blue gravel. The company was handicapped by inexperience and the
short run made was not enough to prove the value of the ground, as
the pay is thought to be principally in the deep channel, within a few
feet of bedrock.

There are 800 feet of 22” to 11” pipe, 2 giants and 100 feet of sluices
on the property. Eight hundred inches of water under 220 feet head
is said to be available through 8 miles of ditch, and the company claims
this water will be had free of cost for five years. There are new build-
ings and cabins sufficient for housing a full erew. The property is
in well-timbered country at about 3800 feet elevation. Tailings are
impounded behind a dam in Wauponsie Creek, which crosses the claims.

Apex and Pensotti Claims. C. M. Root and P. Pensotti, 428 Brod-
erick street, San Francisco, were prospecting in July last near the
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summit close to the Quincy-La Porte road in section 29 or 32, T. 23 N,
R. 10 E., about 2 miles north of Onion Valley. They had opened some
shallow pits on one narrow quartz vein and were driving a tunnel on
another. Quartz taken from a small vein near the road had been
crushed in a Gibson mill and a little free gold was saved.

Cameron Claims. Owner, R. M. Cameron, Seneca. Three unpat-
ented lode claims on unsurveyed land a mile and a half north of
Seneca in the steep cafion of North Fork of Feather River. Stringers
of quartz 3”7 to 2 ft. wide cross a ‘‘formation’’ 25 feet wide between
walls of slate and greenstone. The best pay is said to occur in pockets
at the junctions of narrow ‘‘iron crossings’’ with the vein. Cameron
has followed the vein for 200 feet in 2 tunnels, the lower of which is
about 150 feet below outerop. He also does some ground sluicing.

Davis Group. Formerly Smith and Scott Mine. Owner, Edman
Davis, Crescent Mills. Consists of 40 acres of placer ground with 2
overlapping quartz locations, in the NE. } of section 7, T. 26 N., R.
9 E,, at an elevation of 5280 feet and 5.6 miles by steep mountain road
from Greenville. There is a stand of good pine timber on the claims
and the owner was involved. in a dispute at time of visit, with timber
men.

This is a residual placer resulting from the alteration and weathering
in place of diabase, with resultant freeing and breaking up of numerous
auriferous quartz veinlets. There is a capping of 1 to 2 ft. of soil
covering a layer of pay dirt 1 to 3 ft. thick which carries rough, angular
quartz and diabase lying on clay, that has been derived from diabase.
This pay dirt covers a large portion of the claims. Some of the gold
pieces washed out weigh 3 ounce, and 50 cent pieces are common. The
writer panned some of the dirt and judges $1 a yard is a moderate
estimate of its value. The gold is rough and angular.

The only water available now for washing is from melting snow in the
spring. There are 2 miles of small ditches and 450 feet of 12 sluice
boxes on the claims. A few hundred cubic yards have been worked.

Gianella Claims. Savino Gianella and seven partners, 701 San
Bruno road, South San Francisco, have located 640 acres of placer
claims in sections 29 and 32, T. 23 N.,, R. 8 E., adjoining the Green-
bower property. A lava-capped channel is supposed to pass through
t}t}e property, but no work had heen done to explore it up to the middle
of 1920.

Gold Mountain Hydraulic and Dredging Company of 201 Grant
Building, Los Angeles, California. G. W. Fagg, manager, Buck’s
Ranch via Meadow Valley. Comprises 440 acres 3 miles by road
south of Buck’s Ranch in sections 14 and 15, T. 23 N, R. 7 E,, at
an elevation of 5400 feet.

A bed of unassorted, angular gravel 3 ft. to 11 ft. deep, carrying a
great deal of sand and silt, and lying on steep bedrock has been hydrau-
licked over an area of possibly 20 acres and a maximum width of about
700 feet. For several scasons past, mining operations have been
limited more than usual by short water supply. Mining is carried on
during the spring thaw and the early summer, the 1920 run having
heen from May 3 to July 7, with 4 men employed and 1000 yards or
less moved daily.
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There are 2 ditches 3 miles and a mile and a half long, respectively,
which carry 300 inches of water and there are several thousand feet of
24-inch pipe which delivers the water under 120 ft. head. In the pit there
are two small giants and about 700 feet of 14”” to 8” pipe and 1500 feet
of sluices. There are 6 houses, a blacksmith shop and small sawmill on
the property, and a fair stand of pine timber.

Tailings are stored behind a dam in Willow Creek.

Great Divide Mine. Geo. Brunk and Wm. Roddy, of Greenville,
owners. The two owners are working an old high stream bar on
Onion Creek, a branch of Rush Creek on unsurveyed land about 2 miles
downstream from the White Horse Mine. They are reported to have
taken out several thousand dollars with rockers and to have found some
nuggets, the largest of which was said to be worth $1,446.

Greenbower Mine. Owner, Henry Greenbower, Meadow Valley,
Plumas County. There are 18 association placer claims totalling 2880
acres, claimed by Greenhower. The property covers the lava capped
ridge extending from Mt. Ararat to the Middle Fork of Feather River,
between Willow Creek and Bear Creek and includes parts of township
23 N., R. 7 E,, township 22 N, R. 8 E., and township 23 N, R. 8 E.
Work lately has been where the ancient channel breaks out on the steep
north slope of the river cafion. Here a camp is located and hydraulic
equipment has been set up and one test run, the only one ever made
on the property, was made last spring. About 1800 feet of tunnels have
been driven in this ground; 3 crosscuts 270, 360 and 400 feet were
driven in the upper gravel but are said to have been too high, and tenor
of gravel in the deep trough is unknown as the water prevented sinking
winzes. This is all old work. All except 600 feet of drift are caved.
Greenbower states the hydraulic run of ahout 800 yards made last sea-
son gave a return of 70 cents a yard without cleaning up the bottom.
This was on the rim, where the gravel is about 50 feet deep. The total
width of channel is 270 feet to 400 feet. The rim gravel is tight but
not cemented and earries some large boulders. The owner estimates
there are 500,000 cubic yards of gravel that can be hydraulicked
between the place where channel breaks out and where the lava over-
burden becomes too heavy to pipe. He considers this a bench and
believes there is a main deep channel further in the hill. The claims
cover 5 miles of the possible course of channel, which flowed south,

This is virgin ground and appears to offer great possibilitics. The
owner has been working single handed here for 20 years, but without
capital hag never been able to adequately prospect it, and the same
thing was true with the previous owners. The ground is well located
for hydraulic mining. The bedrock elevation in the pit is about 4800
feet and there is a steep slope thence to the river, which flows in its
canion a mile and a half away at an elevation of 2400 feet.

The mine at present hag 3 miles of ditch giving a maximum of 550
inches of free water from Little Bear Creck under 80 ft. head. Six
miles of new ditch to Willow Creek would give an estimated additional
tiow of 800 inches and a working season of 4 to 5 months as compared
with a present season averaging less than 3 months. There is ample
good pine timber on the claims. The camp is reached by 9 miles of
road from Bucks Ranch. A portion of this road was built last year.
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The trip can be made by auto in the dry season. The mine is equipped
with a giant, 200 feet of new pipe and 250 feet of new sluice 2’ x 3’
with an undercurrent, and there is a new house large enough for a
working crew.

Jenkins Claim. (Quartz.) G. W. Jenkins, Seneca, owner. This is
an unpatented lode claim in the steep caiion of North Fork of Feather
River 3 mile from Seneca. The vein, possibly an extension of the
Sencca-Eureka, has been only slightly prospected by 2 tunnels 142 ft.
and 56 ft. long. The owner works alone.

Long Valley Mine. (Quartz.) Formerly the Stauffer Mine.
Address J. A. Holley, Greenville, California. Located 63 miles from
Greenville by road in section 6, T. 26 N., R. 9 E., at an elevation of
5250 feet, near top of divide between North Fork of Feather River and
Indian Creek. Consists of 4 unpatented claims covering a zone of
auriferous quartz stringers on and near the contact of serpentine with
micaceous schist and altered intrusive rock. Work on the mine began
in 1902. There is an old inclined shaft 250 feet deep giving vertical
depth of about 200 feet, and the formation was worked for a length
of about 250 feet from this shaft and probably the entire depth of
200 feet; there were 3 levels off this shaft but the old workings are
caved and the headframe down. A new inclined shaft was down 65
feet and 50 feet of new drift had been driven at time of visit, to con-
nect with an adit near creek level. There is no defined quartz vein and
the ‘“‘pay”’ is followed usually by panning, the gold being very fine,
and free, ag the work is in the oxidized surface zone. About 3 ft. in
width of the soft clayey material is payable, it is said.

The mine was formerly equipped with a 10-stamp mill, which oper-
ated during 3 years and is said to have produced about $100,000. At
present there is a mill of five 750-1b. stamps run by a gas engine. Holley
states he has milled between 300 and 400 tons that have yielded $6 to
$11 a ton at a probable cost of $2 a ton for mining and milling. There
is a good cabin on the property. Three men employed in July, 1920.

Morington Mine (River Flume). Morington Mining Company, 617
Pacific Building, San Francisco; Julius Becker, manager. Reached
only by steep trails from Enterprise, Butte County. or from Green-
bower Mine via Bucks Ranch, Plumas County. Mine address, Enter-
prise, Butte County. Officers and employees of The Foundation Com-
pany are reported to be stockholders. The property comprises 40 acres,
covering 1797 feet along the bed of Middle Fork of Feather River in
the steep caiion at and just above Hartmann’s Bar at an elevation of
2400 feet on unsurveyed land in T. 22 N., R. 7 E. The deposit is loose
wash gravel of unknown depth on hard granodiorite hedrock in the
present stream. The manager stated that a diver and a drill used to
prospect the ground had not proven satisfactory and that he had no
definite information at hand as to gold content. There is a hard reef
of bedrock across the stream at the lower end of the claim, that forms
a natural dam and the stream bed ahove this is confined to a narrow
rock-bound channel which has never been worked. Just downstream
and on higher ground on the north bank. were the rich diggings
called Hartmann’s Bar.
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The project contemplates the diversion of the river at the upper end
of the claim by means of a log crib, hydraulic and rock fill dam, the
water to be passed thru a wooden flume 9 ft. wide and 6 ft. high and
1797 ft. long. It is planned to lift the gravel from the streambed by a
clam shell bucket and wash it in sluices leading from the main flume.

The construction work was being done at time of visit July, 1920,
by The Foundation Company, who had erected a good sized camp and
were employing 69 men. Water from Willow Creek under 200 ft. head
runs an electric generating plant containing a 36-inch water wheel,
a 480 volt, 90 ampere alternating current generator, and a 125 volt 16
ampere direct current generator. There are a 150 cu. ft. air com-
pressor, 3 jackhammers and 12 boring machines, and a small saw mill
and donkey engine. Timber was being cut on adjacent land in the
National Forest.

The dam, on which work had just begun, is to be 120 ft. long on
hottom, 160 ft. long on top and 43 ft. high and to rest on a concrete
foundation 40 ft. wide which is to fill the inequalities of the bedrock.
The bottom section is to be filled with coarse rock and each succeeding
section will, under the present plan, be filled by hydraulicking in the
loose rock and soil of the adjoining slope. The log crib will be fas-
tened with 3” x 30” drift pins and faced with 2 layers of 3”7 x12”
planks placed vertically and lapped. For passing the water during
construction, 2 doors 5’ x 8’ for tunnels are provided. After the dam
is finished, these are to be closed, and the tunnels to be filled from the
downstream side with rock. The spillway will be 1074 ft. long and
15 ft. high.

The niche for the flume was blasted from the solid rock. Approxi-
mate specifications for the flume are as follows:

Length 1797 ft. with a drop of 7.9 ft. width 9 ft., height 6 ft. Sides
and bottom of 2” x 12” planks. Typical cross section shows one
2” x 6” top brace and two 2” x 6” side braces, and 6” x 6 side tim-
bers (4 ft. apart). Floor beams 6” x 8” resting on three 6” x 10”
stringers on 8” x 8’ cap which is supported by three 10” log posts which
have their bases concreted into hitches in the solid rock. Cracks in
floor and sides to be covered with 1”7 x 4” battens. All pine timber.
The flume was about half finished July 15, 1920, and there was no
probability of actual mining beginning this year.*

On account of the uncertainty and meagerness of data at hand
regarding the amount and tenor of gravel in the stream here and the
question as to whether or not the water can be controlled and the
ground can be worked profitably by the proposed means, considering
the hard bedrock and other physical conditions, this appears to be a
particularly speculative venture.

Rich Point Mine. (River placer.) Rich Point Mining Company,
E. N. Hawkins, Strand Hotel, San Francisco, and Thomas Powers.
Located on Middle Fork of Feather River at mouth of Bear Creek in
section 35, T. 23 N, R. 8 E. Fifteen miles from Meadow Valley of
which 14 miles is pack trail. This property was not visited, but in
July, 1920, it was reported the company was preparing to build a
barge of 2 inch planks to carry a Diesel engine, 4 inch gravel pump,

* Author’s Note. The dam was erected and hydraulic fill piped in November 1.
gﬁ})sequent high water is said to have torn out one end of dam and washed out the
ng.
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diving outfit, etc. The trail was being enlarged to a road. They
planned to pump the gravel from the holes and crevices in the bedrock
of the river channel.

Rogers Mine. (Quartz.) Four miles by steep mountain road from
Bucks Ranch in section 14, T. 23 N., R. 7 E., near the Gold Mountain
hydraulic mine. The owner, A. L. Rogers, works the claim alone in
summer and has a small prospecting mill. Ile has crushed a few tons
of ore said to run $30 to $40 a ton. Property was not visited. Ore is
said to be a stringer lead carrying considerable arsenopyrite.

S8anhedrin Mine. (Deep placer.) Sanhedrin Mining Company, A.
W. Craig, secretary, 1371 Oak street, San Francisco. Formerly the
Star of Plumas mine. In section 8, T. 23 N., R. 8 E,, 4 miles from
Buck’s Ranch by steep road. This mine has not made any produe-
tion recently although reputed to have paid about 20 years ago. A
few men have been working lately. There is a tunnel that has reached
a length of 1000 feet. This property is thought to be on the ‘‘back-
channel’’ which passes thru the Greenbower mine. Assessment No. 6
was levied on stock in April, 1920.

Seneca Eureka Mine. (Quartz.) Formerly called the Hazzard
Mine. On unsurveyed land one mile by trail from Seneca on east side
of caiion of North Fork Feather River. Owner, C. D. Hazzard,
Quincy, California.

There are 13 unpatented lode claims but most of the work has been
done on one or two of the claims and none on many of them. The vein
is a stringer lead striking northwest and dipping 55° south in the
main tunnel but apparently having an anticline, with the vein flat in
the third tunnel and the other limb dipping about 45° north, as shown
in the fourth tunnel. The footwall is greenstone and hanging wall
black slate, and the deposit is similar to the Mother Lode stringer leads
in many ways. The maximum width of the vein revealed in the
workings is 41 feet. There has been post-mineral movement on the
hanging wall.

The vein has been explored by 5 tunnels, all within a few hundred
yards of one another, the highest of which is 800 feet long, being a
crosscut for 100 feet and a drift on vein the rest of its length, with
fissure decreasing in width near face. Kour other tunnels lower down
expose the vein which pans well in free gold where the pyrite has been
oxidized. These tunnels are now open 50 to 90 feet each although one
of them was formerly opened for 230 feet. The lowest opening is
about 200 feet vertically below the highest and the outcrop of similar
vein matter can be traced to the summit of the ridge in the general
direction of the strike of the vein; this higher ground has never been
prospected. The ridge rises over 1000 ft. above the highest tunnel.

Assays from the vein are reported to run from $6 to $25 a ton. It
seems strange no mill test of the vein has been made, as there is con-
siderable quartz available for crushing if it proves to be ore. The
content of sulphides is 2% to 4%. There is a small cabin on the claims.

Seneca Consolidated Mine. (Quartz). Formerly the Del Monte
Mine. Seneca Consolidated Mining Company, J. J. Reilly, manager,
Seneca. On the North Fork of Feather River } mile upstream from
Seneca, at an elevation of 3700 feet.
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There is a 4000 ft. tunnel on the property which is said to have
encountered only a base vein, carrying a good deal of arsenopyrite,
after passing the vein now being mined. Work underground at time
of visit in July, 1920, was confined to breaking ore 55 ft. above the
Del Monte tunnel, 800 feet in. This stope is about 137 feet below the
surface. The quartz was 16 ft. wide in the stope and was broken so
badly as to require little powder. It carried traces of copper, some
free gold and very little rusty pyrite. The deposit appears to be
pockety, with small bunches of rich ore, but averaging low grade.

Some years ago the Del Monte Mining Company sued the adjoining
White Lily Mining Company for alleged invasion of ground and won
the suit. This resulted in closing the White Lily, then a producer,
and taking over their mill by the other company. The White Lily
tunnel, about 600 ft. long. drains the immense flow of water which
comes in near the face of the Del Monte tunnel, and flows uncon-
trolled.

The mill of ten 1000-1b. stamps and 2 concentrators was being run
one shift, and the manager was not optimistic about the outlook. Four
men were working underground and 10 to 12 tons of ore a day were
being mined and milled. Electric current for power and lighting is
generated by water from the river. The property comprises 1500 acres
and there is ample good pine timber on it.

Wheelock Mine. (Quartz.) Leander Wheelock and J. G. Rey-
nolds, owners, Crescent Mills. This is one unpatented claim at the edge
of the town of Crescent Mills. A vein with a maximum width of 2
feet strikes west and dips north. It has been drifted on for 50 feet,
at a depth of about 25 feet below the surface. It was opened by a
tunnel about 200 feet long, 150 ft. of it crosscut. There is also an
inclined shaft 55 ft. deep that has not encountered vein, and a winze
had been sunk 16’ on the vein in the drift, and a block 20’ x 2’ x 16’
had been stoped. .

A Joshua Hendy triple discharge mill with two 880-1b. stamps, to
be run by a gas engine, was being installed late in July, 1920. The
ore is stated to run from $5 to $30 a ton and a mill run of 30 tons
yielded $485, according to Reynolds.

‘White Horse Mine. (Placer.) James and J. G. Reynolds, Crescent
Mills, owners. On unsurveyed land (in what would be section 12, T.
26 N., R. 8 E,, if surveyed), in Long Valley district, 8 miles from
(ireenville by steep road, and at an elevation of 5550 feet.

There are 2 claims, one placer and one quartz, but the placer is prob-
ably the more valuable, as the quartz vein has been prospected and
abandoned. The placer ground is on the slope near the top of the
divide just west of Long Valley reservoir. It is a residual placer,
similar to the Davis Group (which see). There is a capping of about
92 ft. of soil underlain by from 2 ft. to 14 ft. of loose, angular residual
material carrving gold and lying on the clayey, altered diabase bed-
rock. The gold is rough and coarse and derived from the disintegrated
quartz stringers in the diabase. The greater part of the claim is cov-
ered with such material which is thought to be rich enough to work.

Reynolds states 1000 cubic yards which he has ground sluiced has
yielded $1 a yard. He has been able so far to work only during the
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spring thaw, with water from melting snow. He has a plan for putting
water on the ground by pumping into an old ditch and thence into a
mining reservoir. This plan, if carried out, would permit 6 or 7
months’ work each year. The cost of the equipment for pumping and
{ mile of new ditch is estimated at $1,500. The water supply would
come from Long Valley reservoir. Present equipment is 200 ft. of
12”7 x 18” sluice boxes, some small water pipe and hand tools. The
sluice is laid in a tunnel and there is a race 600 feet long.

COPPER.

The copper mines and prospects described below lie in the belt
extending from the Walker mine near Mt. Ingalls to and including
the Engels group of mines on the north, an airline distance of 17 miles
across rugged and mountainous country. The writer visited personally

-nearly all of the properties where any work was going on. Prospecting
here has been encouraged by the development of fine ore bodies in the
Engels and Walker mines, which are the principal producers.

Beardsley Copper Prospect. Beardsley Copper Company, A. L.
Beardsley, manager, Genesee. In section 14 T. 26 N, R. 11 E. 9
miles by steep Taylor Lake road from Viramont on the Indian Valley
Railroad. Elevation 5900 feet. Consists of the Telge Group of nine
claims covering 4500 ft. along outcrops striking a little north of east,
and Big Injun Group of 5 claims and Copper Bullion claim, covering
3000 ft. north and south on east of Telge Group, in all about 260 acres
of unpatented land in Plumas National Forest.

The mill, and most of the work at time of visit, was on the Big Injun
claims. Not far from the mill on a steep slope 3 crosscuts have been
driven. No. 1 (upper) crosscut is 120 ft. below the outcrop and had
been run 198 ft. to the vein, then drifted 50 ft. each way on vein which
strikes N. 10° E., and 18 ft. past vein on one end into the hard foot-
wall. This vein dips 60° E. and is 6 ft. wide. There is a raise on vein
to surface, 120 ft. No. 2 crosscut, 160 ft. below the outcrop, strikes
at a distance of 180 ft. what is apparently another vein carrying very
finely disseminated chalcopyrite and bornite. No. 3 crosscut is a little
over 200 ft. below the outecrop and at a distance of 50 ft. from portal
cuts a vein 9 ft. wide, which is evidently the same one found in No. 2.
No. 3 crosscut was in 268 ft. at time of visit, and still had a little over
100 ft. to go to strike the vein found in No. 1 crosscut. The veins are
parallel, 320 feet apart, and can be traced by the surface outcrop about
300 feet. .

The veins appear to be diorite dikes inclosed in hard walls of basic
diorite, and do not show any quartz. The finely disseminated
copper sulphides are scattered rather sparingly through the dike rock
and no high grade streaks of ore had been found. One shift was
employed in No. 3 crosscut, making about 2 ft. a day.

A new mill building houses a steam boiler and small air compressor
which supplies the machine drills. There is a small blacksmith shop
and a boarding house. A flotation plant was planned, but none of the
equipment for it had arrived at the end of July, 1920. There is a good
stand of timber on the claims for mining use. Water is taken from
Taylor Lake through 4 miles of ditch and 600 ft. of pipe. For active
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operation the lake level would have to be raised 10 ft. Nine men were
employed.

Bonanza and Bobtail Claims. S. P. Jacks and G. M. Cooksie,
owners. Property comprises 2 unpatented claims in section 20, T. 27
N., R. 11 E,, near the Taylorsville-Engels road, 3 miles southwest of
Engels and 1 mile from spur on Indian Valley Railroad. It was idle in
July, 1920, and was not visited, but the owners stated they had shipped
lately part of a car of ore carrying 7% to 8% copper and 40 oz. silver
a ton, which was taken from a small high-grade vein near the surface.
The Snowstorm mine adjoins on the north,

Calnan Group. Formerly called Little Joe and others. Owner,
M. J. Calnan, Genesee. Located in sections 11 and 14, T. 25 N, R. 11
E., about two miles from Genesee by road, at an elevation of 4300 ft.
There are 8 unpatented claims, called Little Joe, Baltimore, Keystone,
Mother Lode, Gold Fish, Evening Star, Home Rule and True Friend,
covering about 5000 feet along copper-bearing outcrops.

These are mostly old locations and some prospecting or mining has
been done on all of them. The ores are carbonates and sulphides of
copper carrying some gold and silver. There are massive quartz veins
on some of the claims that have never been prospected. On the Key-
stone claim a tunnel was driven 210 ft. and 90 ft. below the outerop
on a vein a few inches to one foot wide, carrying malachite. There are
2 old shafts 30 ft. and 80 ft. deep and an open cut 40 ft. by 100 ft. on
the Little Joe claim, which has a record of 30 tons production of sorted
ore in 1906 that is said to have carried $300 a ton. There are 2 shallow
shafts and 240 ft. of drifting on the Baltimore claim, a 30-ft. shaft on
the Gold Fish, and a tunnel 160 ft. long on the Mother Lode claim, but
no known production except on the Little Joe. W. W. Adams of the
American Smelting and Refining Company had an option on the claims
for a year, but gave them up. In July, 1920, preparations were being
made to promote the property. J. W. Rowell, Claus Spreckels Build-
ing, San Francisco, was interested. The Five Bears mine adjoins on
the west, and the Gruss mine is 1500 ft. north. There is good pine
timber on the claims and enough water flows past the Keystone tunnel
for milling, with the possibility of developing some power from a
nearby creek. The electric power line to the Walker mine crosses one
claim. There is no equipment on the claims.

Copper Group. Under bond in July, 1920, to Thomas Lane, Angels
Camp. Eight unpatented claims in sections 11 and 14, T. 25 N,
R. 11 E,, 4 miles from Genesee, east of the Calnan Group. Elevation
about 5000 feet.

There are 2 old tunnels and a winze driven years ago and about 50
feet of later work on a lower tunnel which is said to be several hundred
feet below the outerop. The ore, principally tetrahedrite, carrying

gold and silver, occurs in bunches in a quartz vein 4 ft. wide. Idle in
July, 1920.

Copper King Group. Sobero Brothers, Genesee, owners. Comprises
8 unpatented claims in sections 12 and 13, T. 25 N,, R. 11 E,, about 5
miles from Genesee at elevation from 5000 to 5500 feet.
31—8725
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The United States Smelting, Refining and Mining Company bonded
the claims recently and found a bunch of 4% copper ore 30 ft. deep,
22 ft. long and 22 ft. wide, according to one of the owners. They sank
through this bunch, drove past it, and gave up the bond. Idle i
July, 1920. ! \p

Engels Mines. Owner, Engels Copper Mining Company, 393 Mills
Building, San Francisco, California. The property consisted of 23

Photo No. 57. Mill of Engels Copper Mining Company, Engels, Plumas County.

patented claims and 131 unpatented claims in July, 1920, a total of
about 3050 acres, at and near the northern terminus of the Indian Val-
ley Railroad. Elevation at Engels Shaft is 5263.47 ft.

The geology of the ore deposits at the Engels and Superior Mines
has been studied, first by H. W. Turner and A. F. Rogers' and
Jater by L. C. Gratton and D. H. McLaughlin? and their conclu-
sions are summarized in this Burcau’s report on ‘‘Mines and Mineral
Resources of Plumas County,’” 1918, so this phase need not be exten-

1See Economic Geology, Vol. 9, No. 4, 1914,
2See Economic Geology, Vol. 12, No. 1, January, 1917.
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sively covered here, especially as there appears to have been no recent
evidence found to dispute materially the conclusions in the later of
these two papers. The big difference in the ore coming now from the
two mines is that the Engels ore is mainly disseminated and relatively
low grade, while that from the Superior is more often in stringers and
veins of higher grade and more of it is secondary.

In the Superior Mine the open cut was still being worked late in
July, 1920. No. 2 level, entered by a tunnel 570 ft. long is 270 ft. deep
and was the deepest level worked. The shaft had reached a depth of
80 ft. below No. 2. In the Engels Mine the shaft has reached a depth
of 60 ft. below No. 7 level, or 782 feet. Levels No. 1 and 2 are caved;
No. 3 is open for 240 ft.; No. 4 is 1240 ft. in length but caved for 160
ft.; No. 5 (above No. 4) is open for 720 ft.; shaft level open for 1280
ft.; No. 6 open for 2360 ft.; and No. 7 had been opened 60 ft. )

The Engels ore body strikes N. 60° E., dips 75° N. and rakes NE.
50° and the shoot lengthens with depth. It has a maximum width of
120 ft., average width 60 ft., average length 800 feet and is narrowest
in the center. A fault plane striking N. 30° W. and dipping 60° SW.
and with vertical throw, traverses the ore body and the section south
of the fault is oxidized. The ore is nearly all removed above the fourth
level and workings caved. The ore body naturally has no well defined
walls.

Stopes are carried 120 ft. long and are cut to rib pillars 20 ft. thick.
Levels are far apart, No. 7 being 202 ft. below No. 6, and No. 6 is 240
ft. below the shaft level. Grizzly chutes are used, as the superin-
tendent thinks ore can be handled much more cheaply through them
than on shovelling platforms. Above No. 4 level the ore shoot has been
stoped 800 ft. long, 60 ft. wide and 180 ft. high, and is being stoped
from No. 6.

Ore from Engels Mine is broken in a 24” x 36” Allis-Chalmers
crusher and hauled by electric trolley 3000 ft. to the ore bin. An
aerial tram 9800 ft. long with 56 buckets of 1000 1b. capacity each
makes the round trip from Engels Mine to the mill at Superior Mine
in 55 minutes, dumping all the ore in a 900-ton circular steel receiving
bin at the top of the mill. The mill heads are thought to run not less
than 2}% copper, but vary widely depending on which mine the ore is
coming from.

No complete flow sheet of the mill has been prepared but the follow-
ing indicates the principal steps in ore treatment. Ore from receiving
bin goes over a 30” belt conveyor to a 4-inch grizzley, oversize on
grizzley going to a No. 8 Traylor gyratory crusher. Ore over 1%
inches passes over another grizzley to a belt conveyor and to two No.
5 gyratory crushers, crushing to 24 inches. Belt conveyor delivers to
a trommel, with 1 inch to 2 inch screen; oversize from trommel to
54” x 20” Superior rolls; undersize from preceding grizzlies and
trommel and product of rolls delivered to four 900-ton circular steel
ore bins.

The ore from bins is fed by belt and band conveyors to three 8’ x 36"

_Hardinge mills moving 23 r.p.m. and a No. 86 Marcy mill moving 26
r.p.m. Feed in Hardinge mills is 807 solids. Model D eclassifiers
moving 27 strokes per minute classify ball mill product; oversize goes
to three tube mills (3 of them 6’ x 12’ and one 7’ x 10’) and an 8’ x 36”
Hardinge mill. The product of these mills is from 100 to 200 mesh
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and 509% is finer than 200-mesh. Fines from above classifiers and
product of last mills is diluted to 30% solids and fed to 12-cell 24-inch
low-level Minerals Separation flotation machine. Product of first 3
cells is taken off as concentrate; product from next 4 cells is sent to a
Callow cleaner unit, and product from last 5 cells goes to a Callow
rougher and thence to Callow cleaner. Callow cleaner tailing, classi-
fied, ete. Concentrate from Callow eclcaner is thickened in Dorr
thickener, filtered on an Oliver filter and all the concentrate passes
down a long belt conveyor to the loading shed at railroad. The oil
mixture for flotation consists of 45% fuel oil, 40 to 456% crude tur-
pentine, and 109, gasoline for thinning. Distillate could be used for
thinning in place of gasoline if obtainable, but coal oil will not do. Air
under 4 lb. pressure is used; less than 1 Ib. oil per ton of ore is required.
The mill also contains twelve 18-inch high-level Minerals Separation
flotation cells.

Concentrate assays .08 oz. gold, 8 to 10 oz. silver per ton and 309
copper. This new mill is presumed to have a maximum capacity of
1500 tons a day but was handling 650 tons a day of ore and producing
210 tons of concentrate a day at time of visit. Shortage of good
miners was hampering operations. A total force of from 380 to 400
men was employed.

Five Bears Mine. Five Bears Mining Company, G. H. Goodhue,
manager, address, Indian Falls via Paxton, California. Located near
the Gruss mine in sections 23, 25 and 26, T. 25 N., R. 11 E., 3 miles
southeast of Genesee by road. Contains 9 quartz claims and one
placer claim, all being patented except one. The total area is 204
acres, covering 8100 feet along the lode.

The property is described in this Bureau’s last report on ‘‘Mines
and Mincral Resources of Plumas County.’’ Like some other mines
nearby, the ore near the surface in the oxidized zone, was valuable
principally for its gold and silver content, but in depth becomes a
copper sulphide ore, which was yielding about 2.6% copper in the last
operations.

The mine was worked through a tunnel 1400 feet long, 900 feet below
the outcrop. It was equipped with a mill of ten 800-lb. stamps, 2
Eccleston concentrators, small compressor, ete., all operated by Pelton
wheels receiving water from Ward’s Creek.

The property has been worked only irregularly in late years, and
was idle when visited in July, 1920. Considerable of the equipment
had been removed and the buildings were in run-down condition. The
(iruss mine, on the north, is on the same lode.

Gruss Mine. Formerly called the Genesee Mine. Owner, Gruss
Mining Company, address, room 704, 381 Bush street, San Francisco.
W. J. Gruss, president and superintendent at the mine. Located in
the SW. } of NW. 1 of section 14 and SE. { of NE. } of section 15,
T. 25 N, R. 11 E., 3 miles by road from Genesee. Contains 9 unpat-
ented claims, covering two sections of the lode, 2700 ft. and 1500 ft.
long, respectively. Elevation 3800 ft. at mill.

The geology of the mine as disclosed in the upper workings is
deseribed in this Bureanu’s last report on ‘‘ Mines and Mineral Resources
of Plumas County’’ (1918). Since that report the shaft has been sunk
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to 400 ft. vertical depth. The lode strikes N. 10° W. and dips 65° W.
and has been traced 1300 feet on the surface. There were 3 levels at
70, 200 and 400 ft. when visited by the -writer, July 27, 1920. The
200 level had been driven north 275 feet, and south 175 feet, and the
400 level north 245 feet and south 250 feet. The shaft passed into
the footwall between 200 and 400 levels. The 200 level north shows
a stringer lead of quartz and calcite between a grey slaty schist hanging
wall and meta-andesite footwall, with some bornite disseminated through
the hard grey wall rock. From No. 1 crosscut on the 200 level south,
which is not drifted on the vein, they had exposed the formation 16 ft.
wide and had raised 45 ft. on it. On the 400 level south, the drift
was not on the vein for 200 ft., but at that distance from the shaft
they cut a black slate gouge carrying quartz stringers and had drifted
on it 50 feet. On the 400 level north, the footwall is hard, dark green
meta-andesite and hanging wall is slaty black schist. There was no

Photo No. 58. Mill building and headframe at Gruss Mine, near Genesee.

gouge north of shaft. The superintendent claimed the ‘‘slate’”” was
gold ore, with the gold presumably in the pyrite.

Three men were working underground when visited. The mine gives
considerable water, nearly all of it coming in along the shaft.
There is a 10” Cornish pump in the shaft and an 8” lift pump on
the 400 level. The shaft and mill are on the Genesee claim in the
SE. 1 of NE. } of section 15, and so far as known no work was being
done on the other claims.  On the 400 level a erosscut had been driven
245 ft. east in search of the Cooper vein, and it was though it would
require 155 ft. more crosscut to reach it. No pay shoots had been
blocked out as far as known, when the property was visited, although
Gruss stated they had mined an ore shoot in years past which was
150 ft. long 125 ft. above the 200 level north.

Hoisting is done in a cage. Ore is crushed in a McCully erusher
in the headframe and drops into the mill bin. The mill contained 10
light stamps and 2 Eccleston concentrators that had just been brought
from the Five Bears mill. A 50-ton Minerals Separation flotation plant
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was being prepared for. A force of 9 men were working on the sur-
face. Power is furnished by water from Wards Creek under 145 ft.
head, taken through 4 mile of ditech and 2700 ft. of 16” pipe. There
is a small hoist, an 8” x 8 Ingersoll Rand air compressor in use, and
one 12” x12” not in use.

Lena Group. Sobero Brothers, Genesee, California. Six unpatented
lode claims, 7 miles by road and trail from Genesee in sections 6 and 7,
T. 24 N, R. 12 E., at an elevation of about 6700 feet, near the summit
of range on the west slope.

A quartz vein reported to be 16 ft. to 20 ft. wide striking SE. and
dipping east, carrying chalcopyrite, bornite and chaleocite, has been
prospected by adits. An upper adit 75 ft. below the outcrop is a
crosscut for 210 ft. and then drifted for 50 ft. on the vein. The
lower adit is 350 ft. below the outerop and 360 ft. distant on the
strike from the upper adit. It is a crosscut 1200 ft. long, said to be
in ore at the face. A winze was sunk 85 ft. deep from the upper drift
and a shaft 25 ft. deep from the surface. The ore found was appar-
ently in bunches. The United States Smelting, Refining and Mining
Company did most of the work on the claims, but gave up their bond.
Since then parties supposed to represent the same company have located
claims surrounding the longer adit and were having their claims sur-
veyed in July, 1920. The Walker mine is nearby in sections 5, 6, 31
and 32 on the north.

Pilot Mine. Formerly called the Borden Mine. Goodhue Brothers,
Genesee. In sections 14 and 15, T. 25 N., R. 11 E., about 3 miles by
road from Genesee. The property contains 2 unpatented claims.

The upper portion of the vein was worked years ago by John
Borden, who erushed the ore in an arrastra to recover the gold and
silver.

The lode strikes N. 10° W., and dips 65° W., and the ore so far
worked was from a few inches to 18” wide, consisting of seams of
bornite and grey copper sulphides carrying some gold and silver, in
quartz.

There are 2 tunnels on the property, the lower being a crosscut
about 600 feet long to vein, and about 360 feet on the dip below the
upper one. The shoot was worked from the upper tunnel by Borden.
From the lower level there was 20 ft. of drift on the vein and
a small stope, this lower working being recent. There have been 2
small shipments of sorted ore from the mine since October, 1918. It
was idle at time of visit but was reported to have been bonded, together
with the adjoining Cooper group, by Thomas Lane of Angels Camp.
The mine lies between the Gruss and Five Bears mine on the same lode.

Reinmiller Group. Reinmiller Copper Mines Company, John Rein-
miller, president, Engels, California. The property contains 56 unpat-
ented lode claims, located north of the Engels mine.

To date, comparatively little work has been done on the claims, but
as far as prospected, indications are reported very encouraging. Late
in September, 1920, a shaft had recached a depth of 65 feet and was
reported to be in milling ore, and the vein was said to be traceable
east and west on the strike for 400 feet. There is an adit 70 feet on
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the vein 140 feet west of the shaft and another short adit farther west.
A third adit was planned, which is to be a crosscut 700 ft. south of
the shaft and is designed to strike the vein 400 feet below the collar
of the shaft on the dip.

Ruby Mine. Formerly called the Williams and Stark. Ruby Cop-
per Company, 717 Kohl Building, San Francisco; I1. E. Bush, manager;
J. L. Williams, superintendent at mine. The property comprises 17
unpatented claims in the Moonlight district, in sections 13 and 24,
T. 27 N, R. 10 E., 5 miles from Engels by road and 2 miles by road
from a siding on the Indian Valley Railroad, at an elevation of from
4500 to 5500 feet.

The mine was operated 3 years by Williams and Stark and ore to
the value of $16,000 was produced and shipped, according to Williams,
before the present stock company took hold of the mine in October,
1919.

The ore is principally bornite. A basic dike about 5 ft. wide strikes
N. 25° W, and dips 65° E., in hard diorite country rock. The ore
as far as developed at time of the writer’s visit, July 24, 1920, occurs
as stringers of high grade from 1” to 18” in width, crossing the dike
and following the foot or hanging wall. This dike had been followed
for a distance of 300 ft. by an adit driven 200 ft. below the outcrop,
and it was claimed that the ore had been traced 500 ft. ahead of the
face of drift on the surface, so the adit was being extended. The
gangue of the ore is the broken dike rock and a subordinate amount of
quartz. One stope 35 ft. long and 75 ft. high has been worked above
the level. The ore is stated to run as high as 30% copper at times,
with usually one ounce of silver for each per cent of copper.

‘When visited, a gravity tram 1600 ft. long was being built to send
the ore from the mine to the mill, and was expected to be finished by
August 15. A mill of five 1000-1b. stamps, one Wilfley concentrator
and a vanner, was being put up. The operators hoped to crush from
20 to 25 tons of ore a day, but it is doubtful if they can handle over
15 tons a day, as the ore is very hard. There is a chance to handle some
of the ore by coarse crushing and jigging. The mine is equipped with
machine drills, a 11” x 12” Rix air compressor run by a 50-h.p., 440-
volt motor, and there are a small blacksmith shop and several camp
buildings. Fourteen men were employed. Water is available from
Moonlight Creek. There is ample good pine timber on the claims.
Electric power is supplied at the property by the Great Western Power
Company. The Trask and Coffer mine adjoins on the south.

Snowstorm Mine. Feather River Copper Company; Geo. W. Long,
president; II. E. Bush, manager; home office, 15 Central Building,
Phoenix, Arizona; mine address, Engels, California. The property
consists of 22 unpatented lode eclaims, containing about 450 acres,
surrounding the corner common to sections 17, 18, 19 and 20, T. 27 N,,
R. 11 E,, a little over a mile south of Engelsby road and 4 mile by
road from a sidinz on the Indian Valley Railroad. Elevation 4580 ft.
at tunnel portal.

This company at time of visit had not found an ore body. They
were basing their work and their expectations entirely on the fact that
their tunnel is only 1000 feet southeast of Engels Superior No, 2 claim,
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and that it is being driven in rock of the same character as that earry-
ing the Superior ore body.

Late in July, 1920, their erosscut was 1200 ft. long and it was planned
to continue to a length of 2000 ft., where the depth below the surface
will be 1000 feet. The work up to that time was in hard granodiorite.
The property is equipped with a Sullivan air compressor, 307 cu. ft.
free air capacity, a 9-inch suction blower for ventilation, and machine
drills. Electric power is supplied by Great Western Power Company.
There is good pine timber on the claims.

Trask and Coffer Mine. Formerly in part known as the Beetle
Mine. Trask and Coffer Mining Company, E. C. Trask, President,
and C. L. Eaton, manager, Engels, California; E. R. Solinsky, secretary,
Call Building, San Francisco. The property contains 16 unpatented
mining claims, with an area of about 300 acres, covering 4000 feet
along outerop. It is in sections 24 and 25, T. 27 N, R. 10 E,, and in
sections 19 and 30, T. 27 N, R. 11 E,, in the Moonlight district, 3
miles by road from siding on Indian Valley Railroad, at an elevation
of 4225 fect.

The Beetle claim was worked as early as 1874, and some ore was
smelted at Genesee. It was relocated in 1906, but the present company
and their immediate predecessors have been working it for the past four
years.

The country rock immediately surrounding the present workings is
basic igneous, probably diorite and andesite principally, although there
are some indications of ore in a flinty chert south of the mill. The
vein, which has a maximum width of 2 feet, but averages 4” to 6”
wide, follows a fine-ground basic dike in places 8 ft. wide. The vein
consists of quartz, calcite and dike rock, carrying tetrahedrite, bornite
and chalcopyrite, and considerable silver, as well as $2 to $3 gold per
ton. The vein strikes N. 20° W. to north and dips east at a very steep
angle. It follows the footwall usually, but crosses the dike in several
places to the hanging wall.

The vein has been followed by a tunnel. This is a erosscut for 175
feet and a drift on the vein for 800 feet, reaching a depth of 200 ft.
below the outcrop. There is a fault dipping 45° south that crosses the
vein on the south about 50 ft. from point where ecrosscut strikes vein.
There has been no work south of fault on this level. Two winzes have
heen sunk on vein in the floor of the drift. They are 400 feet apart,
and 70 ft. deep and 30 ft. deep respectively. In the block of ground
below the level and between the winzes there has been about 50 ft. in
length stoped. This ground was partly under water at time of visit
but Trask stated there is 8 inches of solid ore in the face that assays
15% copper and 60 oz. silver per ton. He said 160 tons of ore have
been shipped that yielded an average of 105, copper, 40 oz. silver and
$3 gold a ton. Above the level there are some old stopes and chutes
and work has broken through to the surface. The vein at the face of
level is very narrow, but they claim that 300 ft. ahead of the face they
have an outcrop 50 ft. wide carrying disseminated bornite and can trace
a copper-bearing outerop 6 ft. wide for 3000 ft. farther on the strike,
so the vein evidently persists. There is also an east-striking outcrop .
south of the fault, which carries some copper near the surface, but is
unprospected so far.
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The mine is equipped with a 12”7 x 14”7 Chicago Pneumatic Tool Com-
pany air compressor, run by a 40-h.p., 50-amp., 440-volt motor, and
machine drills are used.

The mill contains 5 Union Iron Works 1000-1b. stamps, and a Frue
vanner, and is operated by a 35-h.p., 50-ampere, 440-volt motor. There
1s also a gas engine. Electric power is furmished by Great Western
Power Company. There are several new camp buildings on the property.

The richest ore is the tetrahedrite, which is sorted and shipped. Con-
centration tests gave a product carrying 109 iron, 16% copper, 64 oz.
silver and $3 to $4 gold a ton. Little milling has been done.

There is ample good timber on the claims and enough water for
milling and camp uses. The Ruby mine adjoins on the north. Prop-
erty was idle when visited July 24, 1920.

Photo No. 59. Flotation Plant, Walker Copper Mine, Plumas County.

Walker Mine. Controlling interest owned by International Smelt-
ing and Refining Company, a subsidiary of Anaconda Copper Mining
Company; main office, 618 Kearns Building, Salt Lake City, Utah;
mine address, Portola, California; V. A. Hart, manager; J. S. Hazen,
superintendent. The property comprises 53 lode claims, about 1060
acres, partly patented, covering 13,500 ft. along the strike, and is
in sections 5 and 6, T. 24 N, R. 12 E, and sections 31 and 32,
T. 25 N, R. 12 E., 21 miles by road from Portola, a station on the
Western Pacific Railway, or 8 miles by steep mountain trail from
(Genesee, in Plumas National Forest. The upper camp is at an eleva-
tion of 7004 ft. and lower camp and mill are 4800 ft. distant and 800
ft. lower.

The present company began work in 1916, previous to which little
was done. They prospected the property over two years before buying
control of it. The flotation plant of 85 tons capacity was put up in
October, 1916, and was enlarged in 1918 to 160 tons daily capacity.
Concentrate up to this season has been hauled to Portola by auto
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trucks. The plant was in full operation when the writer visited the
property in July, 1920, but in November, 1920, operations were greatly
reduced.

Eruptive rocks cover the surface immediately above the workings,
but the condition of the vein on the south end of No. 3 level (210 ft.
deep vertically) suggests it is near the old surface, as the sulphides are
leached and oxidized. The vein is a strong, well-defined quartz filled
fissure in hard diorite walls. It averages 20 ft. wide on No. 3 level and
45 ft. wide on No. 4 level. . There is no gouge on either wall. The vein
strikes 8. 30° E., and dips 70° E., and has been proven so far for
2400 ft. on the strike.

Five levels, numbered 1, 2, 3, 4 and 8, have been opened in the mine.
The first four levels comprise the present upper workings, which are
worked through the vertical and inclined shafts, with exit at very
nearly 7000 ft. elevation, and which at present are not connected under-
ground with No. 8 level. There is a erosseut 1360 ft. long from surface
to vein at No. 2 level (125 ft. deep). No. 3 level is reached by a vertical
shaft 210 ft. deep, and No. 4 level is 150 ft. below No. 3 on the dip of
vein and is reached by an inclined shaft. No. 8 level. elevation 6200
ft., is a crosscut adit for 3661 feet and had been drifted on vein for
1100 feet at time of visit (July 22, 1920), and was being advanced at
the rate of 4 ft. a day.

The present shoot is said to be worked out above No. 2 level. No. 3
level is a drift on the vein for 1200 ft. north of inclined shaft. On the
south end, as noted above, the sulphides in the vein have been leached
and oxidized and the metal content is too low to make ore. The ore
shoot on this level was opened for 900 ft., running 530 ft. south and
320 ft. north of vertical shaft. The stope was up 45 ft. above the level,
on ore 20 ft. in average width, with a streak of higher grade 5 ft. to
6 ft. wide on the hanging wall for several hundred feet on the north
end. A fault on this level threw the vein about 6 ft. Going north on
this level beyond the leached ground the ore contains from 13 to 10%
copper, averaging probably 337 copper and .1 oz. gold, .6 oz. silver
per ton. No. 4 level is drifted 1200 ft. south of the inclined shaft.
There is a fault 200 ft. north of the face and vein on south of the fault
was lower grade, containing only 19 copper at the face. The fault
relations on this level were obscure and had not been solved yet. From
the fault north for 300 ft. the ore was of good milling grade, then for
140 ft. a high-grade streak came in 5 ft. to 6 ft. wide and assaying 15%
to 179 copper. In the stope being started on this leve]l the vein was
45 ft. wide and was said to be all ore. Diamond drilling on this level
struck a heavy flow of water, which was shut off with difficulty.

Chalcopyrite is the most prominent copper mineral in the ore, but
it carries considerable bornite and in the richest streaks pyrite is plen-
tiful. The writer noticed some barite in the vein on the 3rd and 4th
level, but it is not plentiful.

On No. 8 level, which will be the main working entry when connec-
tion is made with the upper levels, the vein was struck 3650 ft. from
the portal. About 1000 ft. from portal was in heavy and running
garound, where considerable water was struck. The first ore shoot was
drifted on for 300 ft., then a stock of granite or granodiorite 30 ft.
wide was encountered, and the rock for 250 ft. beyond it was low grade.
They then came into the second shoot, and it had so far been drifted on
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for 800 ft. and was said to show 4% copper in the face. No cross-
cutting had been done on the vein on this level in July. A fault on
this level throws the ore a few feet east, looking north. These faults
appear to be associated with the later intrusions of granodiorite. A
raise from No. 8 to No. 4 was up 165 ft. When this is finished all the
ore will be brought through No. 8 tunnel, and the upper works, and
tramway connecting the two camps, will not be needed.

Mining is done by the shrinkage system, raises being put up every
15 ft. for chutes, which open into the big stope, which was 900 ft. long
on No. 3 level. Shovelling platforms were in use. Nearly all the work
of breaking ore in the mine was being done on contract at a big saving
to the company.

Electric power is supplied by Great Western Power Company over a
line 14 miles long from Viramont and the mine is also equipped with
steam power for hoisting. The upper works are equipped with 100-h.p.
motor, 2 air compressors of 750 cu. ft. capacity each, steam engine and
hoist and Krogh Centrifugal pumps on No. 3 and No. 4 levels. There
is a compressor and blower at No. 8 level. Denver Dreadnaught and
Ingersoll water drills are used entirely.

Ore is brought from the upper workings by a tram 4800 ft. long car-
rying 16 buckets. It is dumped on a 6 inch grizzley; crushed in
20” x 10” Blake type crusher and 16”” x 41”7 rolls and elevated to mill
bin. The feed to the 2 Marcy 100-ton mills is about 1} inch. These
mills travel 26 r.p.m. and require from fifteen to thirty 20-pound balls
each a day. Dorr classifiers return the oversize for regrinding and the
fines are elevated to three Callow primary cells, using 43 lb. air pres-
sure. One-half the product from these cells goes to settling cones and
the balance to 3 Callow cleaner cells. The tailing from the 3 primary
cells goes to 6 Callow secondary cells and the product from secondaries
goes to the 3 cleaner cells and thence to the settling cones. Tailings
from secondary and cleaner cells are impounded. Concentrate from
the settling cones goes to a 5’ x 8’ Oliver filter; overflow to Dorr thick-
ener from which thickened product goes to filter and finally by belt
conveyor to outside storage for shipment. The feed to the flotation
cells is 60% finer than 200 mesh.

For flotation, 4 1b. coal tar and 2 lb. Yaryan pine oil per ton of ore
are used. The pine oil runs freely, but the coal tar has to be heated
by steam coils to reduce its viscosity, even in summer. The ratio of
concentration is 5.7 to 1. The concentrate assays 18% to 20% copper,
7 oz. silver and $4 gold a ton. A recovery of 94% of the copper and
73% to 75% of the gold and silver in the ore is claimed. The present
capacity is about 160 tons a day.
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SIERRA COUNTY.

There has been about the usual amount of prospecting in the county
during the past year, but most of this work has been on mines pre-
viously described in this Bureau’s reports. Below are listed most of
the properties that have been active during the year. Generally speak-
ing, the county’s quartz mines are in the development stage. While
there are some of them, like the Tightner and Plumbago, that have
produced considerable phenomenally rich ore, from pockets, develop-
ment has nowhere reached a depth of over a few hundred feet.

QUARTZ MINES.

Belmont Mine. Necar Alleghany. Two adits have been driven to
develop a vein about a foot wide, and Peter Flowers and L. C. Harden,
who have been working on the property, planned to put up a small
mill last summer.

Bessler Mine. I.. and T. Bessler, Downieville. Tt is at the north
boundary of the town of Downieville, on the edge of the ser-
pentine belt that has produced numerous rich pockets, some of which
have come from this property. Late in October, 1920, the Bessler
Brothers planned to put up a 5-stamp mill, and some ore had already
been mined for crushing. The mine is on & steep mountain side, and
is developed by adits, with about 150 feet of backs.

Comet Mine. Gold Exploration Company, F. O. Richardson, mana-
ager. Located in Jim Crow Cafion, southeast of Downieville. A wide
vein carrying free gold and arsenopyrite, has been prospected during
the past summer by two adits, 130 feet apart, the lower one of which is
about 200 feet below the outerop. Late in the summer, it was reported
the upper tunnel had been drifted on ore for 175 feet.

Cleveland Mine. In Sierra City distriet, about 3 miles by road
southwest of Loganville. This property has been operated by
R. G. Gillespie of Pittshurg, Pennsylvania, since 1915. There is a
10-stamp mill and considerable mine equipment, all electrically
operated. Gillespie stated late in 1919 that he had made no dis-
coveries of particular interest or importance, although the shaft has
been sunk several hundred feet and the mill has heen operated. It
was reported in September, 1920, that the mine was to be closed.

City of 8ix Mine. A. E. Hodgkinson, et al. Property is about
a mile and a half south of Downieville.

The vein is developed by 2 adits, about 300 feet apart; the upper
one is 700 feet long with raises and winzes on the vein, and the other
is about 1150 feet long, but not yet in ore. Some work is done every
summer on the property.

El Dorado Mine. This mine is in the cafion of Kanaka Creek, ad-
joining the Tightner mine, about 3 mile from Alleghany. Sinking
was in progress last summer to open, if possible, at greater depth
the three small, rich shoots previously worked. Ten-stamp mill
operated part time.
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Kanaks Mine. Ambrose Madden, owner. Located near Alleghany.
The adit was advanced during the past season.

Kate Hardy Mine. On Oregon Creek, 2 miles southwest of Forest
City. Described at length in our last report.

New equipment was put in the past spring, and a winze is being
sunk from the lowest tunnel to explore a prospect found in the tunnel.
It was planned to open a level 100 ft. below the tunnel and to continue
sinking to 200 feet.

Maripoga Mine. It is in the cafion of Kanaka Creek about a
mile from Alleghany. An inclined winze was being put down on the
vein during the past summer, from the longest of 3 adit drifts, which
were driven years ago and produced high grade. There is a 5-stamp
mill (old), an electric hoist and compressed air equipment on the
property.

Monarch Mine. Located 3 miles northwest of Sierra City. Mine
and 20-stamp mill have been in operation several years, under bond
held by R. G. Gillespie, Pittsburg, Pennsylvania. During the past
summer drifts were being driven on the 300 level to develop ore found
early in the spring. The property is well equipped, having a hydro-
electric plant, pole line, sawmill and double drum hoist.

Oro Mine. John Rosenfeld’s Sons, San Francisco, owners. Rey-
nolds, Stevens, and Mastick of San Francisco and John Costa, Downie-
ville, lessees. Mine is 4 mile from Downieville by trail.

The vein is a stringer lead of quartz between a slate footwall and
slate, accompanied by a basic dike, on hanging wall. Vein has a maxi-
mum width of 5 ft., average width 1 ft. The pay so far has occurred
in small bunches with a strip about 4 inches wide on hangingwall quite
rich at times. The vein is developed by five adits, the lowest of which
is possibly 500 ft. below the outecrop. No. 4, the lowest adit, was a
drift 800 ft. long with a branch drift 375 ft. long when visited. A winze
had been sunk 15 ft. below the level. There is a water blast for ventil-
ation in the drift, operated by water from an old upper adit.

Sixteen to Omne Mine. This mine is § mile southwest of
Alleghany on side of caiion of Kanaka Creek. In the recent lawsuit
. between this company and the Twenty One Mining Company, the
Sixteen to One was given judgment for $60,000 for ore extracted
from its property. The Sixteen to One has purchased the Twenty
One property and has been running its own mill.

Tightner Mine. The property is just south of Alleghany on the
north side of cafion of Kanaka Creck, some of the workings extend-
ing under Alleghany.

Work was resumed in the mine carly in 1920 under an agree-
ment that a stated amount of money was to be spent in development
work ; the stockholders agreed to set a stated value on their stock, and
if the development satisfies the prospective buyers they are to take up
the stock, the current report being that the price would be $400,000.
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DRIFT MINES.

Drift mining generally through the Sierras has been almost at a
standstill during the past two seasons because of the lack of snow and
rain, unfavorable financial conditions, and scarcity and cost of labor.
Sierra county has been known particularly for its drift mines for many
years. A resume of drift mining operations in the county for the
year 1920 can be little more than a list of the properties on which
some work has been done, as only a very few of them have made any
production.

Arizona Mine. Located in Jim Crow Caiion southeast of Downie-
ville. Hugh McCormack cleaned out part of the old 1800 ft. tunnel
and started two upraises early in 1920. He is said to have found good
gravel in both these, and. a heavy flow of water.

Brown Bear Mine. Owners, H. Tibbey et al., Downieville; lessees,
Wileox and Smith, Downieville, known as Brown Bear Mining Com-
pany. The mine 1s 5 miles by trail north of Goodyears Bar at an
elevation of 5100 ft. on the east side of St. Charles Hill in sections
13 and 24, T. 20 N., R. 9 E,, and sections 18 and 19, T. 20 N, R. 10 E,,

containing 260 acres and covering 3 miles along supposed course of
channel.

The channel was being sought through an adit 430 ft. long, N.
30° W, leading to an incline 300 ft. long, from the foot of which a tun-
nel had been driven 480 ft. at time of visit. A raise put up 84 ft. from
a point 402 ft. from portal of adit was in pipe clay and a raise 28 feet
high from near face of lower tunnel showed gravel with bedrock pitch-
ing west, indicating they were on east rim.

The property is equipped with a horizontal steam boiler, 12-h.p.;
a vertical steam boiler of 20 to 25-h.p., a 3 Worthington pump and
other pumps, a hoist, saw, etc. The boilers require about 4 cords of
wood in 24 hours, necessitating several men for woodchopping.

Assuming a grade of 100 ft. per mile in the channel between this
property and the Wehe mine, 2} miles distant and apparently on same
channel, the work should have bottomed channel. That it had not,
may be due to channel having a flatter grade than supposed or to it
being faulted down between the two mines.

Gibraltar Mine. Gibraltar Consolidated Gold Mining Company,
Downieville. The mine is in Poker Flat mining district, 9 miles
east of Table Rock.

There is an old adit 1780 ft. long, from which a shaft was sunk 310 ft.
deep, from a point 400 ft. in adit. A new tunnel, intended to strike
the channel about 400 feet south of shaft, and which was expected to be
driven about 1000 ft. before reaching the gravel, has been driven about
two-thirds of the distance.

Hilda Mine. Under lease and bond to Hilda Gold Mining Com-
pany. This old property, consisting of placer claims, water rights, ete.,
lies 2 miles in an air line southeast of Sierra City and 62 miles by road
from Nevada City. It was being reopened early in the year. It lies
at an elevation of 6000 to 6500 feet. T.ast operation previous to present
company was by Holley of Sierra City. It was formerly hydraulicked
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but the present company planned to mine by drifting. There were two
adits, 500 ft. and 80 ft. long, respectively, when they began work.

Hilo Mine. Located 5 miles north of Downieville. Bernhardt
Brothers annually mine and wash 1000 to 1500 cars of dirt, part of it
pay gravel, from this elaim.

Kirkpatrick Mine. John C. Donnelly, manager. Located 2 miles
north of Forest City. A gravel mill was installed at this property about
a year ago and has been operated part of the time.

Monte Carlo Mine. In the NE. } of section 26, T. 21 N, R. 10 E.,
about 9 miles by trail north of Downieville, on Clark Cafion, a small
branch of Rattlesnake Creek.

An adit was being driven the past summer by two men, and indica-
tions were that gravel would be found early in September.

Mount Alta Mine. Mrs. R. St. Clair, owner; A. T. Hathaway,
lessee. Adjoins the Pleasant View mine on south. Has been worked
irregularly for several years; some work has been done in 1920. There
is a 4000-ft. adit. Some gravel was mined last year, but water was
scarce for washing. In March, 1921, it was reported that gravel
running $3 a ton had been struck in some new ground.

Nugget Nell Mine. Located on the headwaters of Goodyears Creek,
in section 4, T. 20 N., R. 10 E. Some drilling was being done the past
summer to locate the channel in this property.

Poor Boy-Bella Union Mines. Located 4 miles by road and trail
south of Port Wine in section 32, T. 20 N, R. 9 E. Fred M. Phelps
has had a bond on this group for five years and has been prospecting
with a Keystone drill. Late in the fall of 1920 it was planned to begin
a bedrock tunnel, which it was estimated would have to be driven about
3000 feet to strike the chann:l.

Sunshine Mine. D. Sullivan, et al., Downieville. It is near Gold
Point on the South Fork of North Fork of Yuba River. Water
power was brought to the mine the past summer to run pumps for
unwatering the incline.

Table Rock Mine. Table Rock Mining Company, Union Savings
Bank Building, Qakland. J. I1I. Ilartley, manager. The mine is at
Howland Flat. This company has been working for six years or
more. They have been taking out pay during the past year through
a tunnel over 3000 ft. long. The gold is coarse, but oceurs in a
sticky clay, making its recovery difficult. The company has spent
probably in exeess of $100,000 on the property.

Wehe Mine (8t. Charles Hill Mine). F. Wehe, Monadnock Build-
ing, San Francisco. The mine is on St. Charles Hill in sections 24, 25
and 26, T. 20 N., R. 9 E., 7 miles by trail from Goodyears Bar at an
elevation of 4750 feet.  Covers 320 acres, and about two miles of sup-
posed course of ancient channel.  Portions of this channel were worked
years ago, but channel was said to be faulted down 38 feet in the old
works and was abandoned after paying up to the fault. This fault was
said to be 700 ft. downstream from the present tunnel. A lower tunnel
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was driven 820 ft. at time of visit, a raise had been put up 35 ft. and an
upper tunnel from top of rais: had been run 130 ft. and has since been
advanced farther. Raises from the lower tunnel and bore holes from
the upper one are claimed to have struck gravel. The channel is sup-
posed to be wet and hard to handle until drained, so it is planned to
extend the upper tunnel for drainage.

HYDRAULIC MINES.
Depot Hill Mine. Joubert Company, F. J. Joubert, Camptonville.

This hydraulic mine has been worked with profit on a small scale for
many years by the Joubert family.

Marysville and Nevada Water and Power Company. This comn-
pany has built a concrete dam across the North Fork of Yuba River near
Bullards Bar and has received a permit to hydraulic the Brandy City
mine, north of Camptonville. This mine is described in our last report.

New Council Hill Mine. H. L. Berkey, manager. Located at Scales,
on Rock Creek. This property will probably be operated the present
season.
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TUOLUMNE COUNTY.

The principal developed mineral resources of the county are the
gold quartz mines of the Mother Lode and the East Belt, the deep
gravel mines and the marble quarries of the Columbia district. Lime-
stone and lime are produced in important amounts and chromite, cop-
per, platinum, and by-produect silver (from gold ores) have been pro-
duced in small quantities in recent years. Years ago graphite was
mined, and there are undeveloped prospects of many of the industrial
minerals and building stones.

Activity during the past year has been confined to mining and
milling at a few properties on the Mother Lode, the development of
some of the East Belt mines and the operation of the marble quarries
near Tuolumne. Time did not permit the writer to visit all the active
properties this season, but in some cases where visits were made late
in 1919 and where there have been no great changes reported, notes
taken then are included.

Photo No. 60. Mill at Belmont Shawmut Mine. on the Mother Lode, near Jacksonville,
Tuolumne County

GOLD QUARTZ MINES.

Belmont Shawmut Mine. Belmont Shawmut Mining Company, 917
Hobart Building, San Francisco. This company is subsidiary to the
Tonopah Belmont Development Company. Mine and mill are on
Woods Creek, about four miles from Chinese Camp and two miles
from Jacksonville, near the highway to Yosemite Valley.

This property is the largest in point of ore reserves and equipment
in the county, and at the same time is so situated that it might be
operated even under present conditions at a profit. An excellent
article on the mine and mill, describing the property and plant and
giving details of mining and milling operations, has been published
recently,’ and need not be repeated here. The property comprises
about 2000 acres.

1 Arthur B. Parsons. The Mine and Mill of the Belmont Shawmut Mining Com-
pany. Mining and Scientific Press, October 30 and November 6, 1920.

32—8725
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The ore occurs in a broad fracture zone, filled with quartz stringers
and dolomite, on the hanging wall of a basic dike and is invariably
accompanied by the bull quartz outerop. O. MecCreaney, superin-
tendent, distinguishes four kinds of ore, namely, banded quartz,
impregnated schist, dark and light sulphide ores. The hanging wall
is a metamorphic complex of Mariposa formation largely schist, slate
and limestone, and the footwall is tale of the Calaveras formation.
The intrusive under the vein is a coarse crystalline aggregate composed
largely of basic feldspars. The vein strikes N. 32° W. and dips NE.
70°. On the footwall side there is a gouge which swells badly.
Between 1100 and 1400 feet the ore and gouge are in contact, but
below are separated. The gangue in the deepest levels is mostly
dolomite which was first found on the 17th level. The principal pay
ore in depth is the dolomite-sulphide ore, which occurs in well defined
overlapping lenses 8 ft. to 30 ft. wide. The vein rolls and the ore is
on the crests of the anticlines. The ore averages 7% sulphides, the
dolomite-sulphide ore containing even more; the sulphide is principally
pyrite.

There are three inclined shafts on the property which are 420, 2163
and 720 ft. deep respectively. The present working entry is a crosscut
adit connecting with the 2163 ft. shaft 400 ft. below the outcrop, the
shaft being caved above that point. The shaft is on the vein to
between the 11th and 12th levels then on an angle of 62° to the 18th
level, where it is about 80 ft. from the vein in the hanging wall.
A winze is sunk 200 ft. deeper, giving a total inclined depth of 2363 ft.
Levels open late in 1919 were the adit and 2, 11, 13, 14, 16, 17, 18
and 19. At that time there had been about 30,500 ft. of drifts, 10,000
ft. of raises and winzes and 4120 ft. of crosscuts driven in the mine.
Stopes are carried not over 200 ft. long, 10 to 30 ft. wide and 100 ft.
high,

The mine was closed August 1, 1920, and the mill two weeks later.
Since then the company has employed about 20 men, as compared
with a usual working crew of 180 to 190 men. When visited in
October, 1920, the superintendent stated they were in position to
resume work at any time, as the water was being kept down. The
chief reasons given for the temporary closing were the scarcity and
inefficiency of underground labor, the electric power situation and
high costs.

The mill has a capacity of 450 tons a day but has recently been
treating only 300 tons a day. There are twenty 1250-1b. and fifty
1050-1b. stamps erushing to 10 mesh; 8 Butchart tables and 9 Jones
Belmont flotation cells. The tables make a sand concentrate which is
dewatered in three 28 x 7 ft. dewatering tanks and is worth about $60
a ton. The table tailings are classified in a Dorr Duplex classifier;
sands are reground and slimes thickened in 2 Dorr thickeners, passing
thence to another classifier, from which the overflow goes to the flota-
tion cells. The flotation concentrate is run over one of the Butchart
tables, and is low grade.

Previous to 1920, the present company shipped the concentrate to
a smelter. The comparatively low grade of the product, the cost of
shipment, and the smelter costs, penalties and requirements became
5o exacting that they cast about for means of recovering the bullion
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on the property. An experimental plant was in use in October for
cyaniding old chlorination tailings and some flotation concentrate.
They have evolved a method of cyaniding a mixture of roasted table
concentrate and raw flotation concentrate, which appears to have solved
the problem.

The statement was made by the writer in an article published last
year that this company had ore blocked out ready to mine for a long
time and did not need to carry on current exploration and devel-
opment. O. McCreaney, superintendent, takes exception to this
statement.

Clio Mine. Clio Vindicator Mines, Incorporated; main office 244
Plymouth Building, Minneapolis, Minnesota ; superintendent, Geo. L.
Holmes; mine address, Chinese Camp, California. Mine is on
Tuolumne River } mile below Jacksonville and covers the lode for
nearly 3000 feet on the north side of the cafion at an elevation of
from 900 to 1450 feet. There are 2 patented claims named Clio and
Kershaw, which are 150 ft. wide and 3 unpatented claims and a mill
site. '

This mine was first equipped with a 10-stamp mill in 1862 or 1863
and was worked five or six years, with recurring periods of activity
ever since. It had been idle most of the time since 1912 until the
present company began work in November, 1919. The mill has been
in operation since April, 1920,

The vein has a swelling serpentine footwall with a heavy gouge and
a schist hanging wall. It is a stringer lead with the schist heavily
charged with pyrite for an average width of 8 ft. on the 218 ft. level.
The vein strikes NW. and dips 69° E. )

There are five levels in the mine. The working adit or 218 level is
a crosscut driven north from the West Clio about 330 feet to the Clio
claim then northwest about 80 feet, where it connects with a shaft
giving access to lower levels situated at inclined depths of 306, 361,
473 and 565 ft. Drifts are north of the shaft. The old 218 north
drift was about 320 ft. long but was caved over half -way and a new
drift was driven about 200 ft. long in the footwall, from which a
crosscut through the gouge connects with the north end of the old
drift. Some small stopes have heen started on this end. There is
also 130 ft. of drifting on the 473 level and about 350 ft. of work,
mostly drifting, on the 565 level. Very little has been done on the
306 and 361 ft. levels. About 25 feet above the 218 adit, and 640 ft.
northwest of it, the Heath tunnel, driven east 470 ft. connects with
the shaft.

The mill contains 10 stamps, a 10” x 12”7 Blake crusher, and 4 Frue
vanners, all operated by a 50-h.p. motor. There is a Leyner com-
pressor, 5 drill capacity, with 75-h.p. motor; and a single drum hoist
on the 218 level. Electric power is bought from Pacific Gas and
Electric Company. Nineteen men were employed.

The mill was being operated on schist ore from the 218 level in
October, 1920. This material is heavily impregnated with pyrite.
The vein was pretty well stoped from the old works on the 218 level to
surface.
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Confildence Mine. Confidence Gold Mining Company, 604 Mission
street, San Francisco. The mine is in west half of section 10, T. 2 N.,
R. 16 E., at Confidence, 14} miles from Sonora by good road and
contains 4 claims.

This is one of the East Belt mines that had a romantic early history
and a reported production of five to seven millions of dollars.

The vein is very irregular, ranging from 1 ft. to 15 ft. in width,
striking N. 14° W. and dipping 18° to 30° E. between hard grano-
diorite walls. It accompanies a dike. The gold occurs partly free
but largely in rich sulphides, the galena formerly found having run
as high as $2 a pound at times.

There are two shafts on the property about 1200 ft. apart, the
deepest of which was down to 1210 ft. on the dip or about 540 ft.
vertically when property was last visited, the present company having
sunk the north or ‘‘new’’ shaft 400 ft. below the old 810 ft. level.

Photo No. 61. The Confidence Mine at Confidence, Tuolumne County.

The original shaft is caved for probably 130 ft. below the collar.
There were five levels in the old works and vein was stoped from the
810 level to surface between the shafts. The present company has
driven several hundred feet each way on the 900, 1000 and 1100 ft.
levels.

Under former operators the problem of ore treatment was never
solved, it is said, and the present company is supposed to have met
with difficulty of the same kind. The plant which they have erected
has been idle a large part of the time. It contains a Marcy mill,
capacity 150 tons a day, operated by 75 h.p. motor; Dorr classifier, 2
Senn Panning Motion concentrators, 2 Dorr thickeners, 2 Wilfley
concentrators and cyanide treatment plant. The mine is equipped
with a Sullivan air compressor 8} x 10 in.; a Leyner drill sharpener,
and hoist operated by a 22-h.p. motor. Work with a small crew
underground has been going on during the past three years.

Dutch-App Group. Under bond to Pacific Coast Gold Mines Cor-
poration, 614 Crocker Building, San Francisco; W. J. Loring, presi-
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dent. The property is on Quartz Mountain 2 miles south of James-
town, and comprises the App, Heslep, Hitchcock, Dutch and Sweeney
mining eclaims and mill sites, 110 acres, with a length of about } mile
on the Mother Lode.

The present company, which quit work in April, 1920, has been
working through the Dutch shaft since November, 1915. They sank
this shaft from 1800 ft. to 2350 ft. inclined depth (2070 ft. vertical)
and did about 17,000 feet of new development and exploration on the
1350, 1500, 1650, 2050 and 2300 levels on the App and Heslep veins.
The 1500 was the main working level, and was extended 1800 ft. Ore
was mined and milled from the 1500, 2050 and 2300 levels.

Veins are as follows: West, Footwall (in App), Heslep (hanging
wall), Middle vein, and Knox and Boyle. The Footwall vein aver-
aging 10 ft. wide, which was being stoped on the 1500 level, has the
bull quartz as hanging wall; the Heslep vein, 15 to 20 ft. wide, is on
the hanging wall side of the bull quartz. The Middle vein comes
within 5 to 10 ft. of the Heslep vein above the 1500 level, and they
were mined as a whole, 30 to 40 ft. wide. The veins strike N. 35° to
45° W.; dip about 65° NE. and the ore is sometimes solid quartz but
usually a stringer lead between a footwall of grey schist and hanging
wall of black schist. The ore is 8% to 10% sulphide, mostly pyrite,
and concentrate is worth about $40 a ton.

The ore treatment was as follows when the mill was visited when in
operation late in 1919: Ore from shaft bins was broken to 3 inch size
in gyratory crusher under the bins, and conveyed to mill bins from
which it was fed to 2 Hardinge mills, grinding to 80 mesh. Pulp
passed over plates to amalgamate any coarse free gold; classified, fines
elevated and sent over 2 sets of 3 plates each for further amalgamation
of gold, then sent to a 16-cell Minerals Separation flotation machine.
Flotation concentrate from first 8 cells was cleaned on 2 Wilfley tables,
and from last 8 cells was returned to first 8 cells. Flotation tailing
was sent to a K. and K. flotation machine, from which the concentrate
went to a Dorr thickener, diaphragm pump and Oliver filter and was
mixed with the concentrate from Wilfley tables for shipment. For
flotation, a mixture of pine oil, water-gas tar, stove oil and beechwood
creosote was used. A recovery of 90% to 929 was claimed. The
mill was handling 150 tons a day, but had a capacity of 300 tons.

The mines in this group operated for years previous to the war at
a profit, on low grade ore, and could no doubt be made to pay again
if prices should recede or if relief should be given the industry by
proper legislation such as is contemplated in the McFadden bill.

QGrizzly Mine. Grizzly Mining Company, Oakland; Otto F. Heizer,
superintendent. The group includes the Eureka, Dead Horse, Lady
Washington, Grizzly, New Albany and nine other claims 2 miles from
Tuolumne in the steep cafion of the North Fork of Tuolumne River.

The properties have been worked at intervals for many years and
ore was milled last in 1914 by Paul Morris. The vein is quartz, and
well defined, following in part a contact between black slate and
granodiorite, and in part filling a fissure in granodiorite, and is asso-
ciated with a diorite dike. Vein strikes N. 45° W. and dips 50° NE,,
and varies from 2 to 5 ft. in width. It has a good production to its
credit in past years.
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The principal workings are the Dead Horse shaft, over 1700 ft.
deep on the dip of vein, and the Lady Washington tunnel, which is a
crosscut meeting the shaft at the 1165 level, 2400 ft. from the tunnel
portal, and from that point is a drift on the vein driven over 900 ft.
at the time of writer’s visit, and since extended farther. The shaft,
which is said to have been full of water below the tunnel level for 20
years has been unwatered during the past summer for the purpose of
opening a level at 1750 ft. and exploring the vein. Two shoots were

Photo No. 62. Mill of the Grizzly Mining Co. (formerly New Albany Mill), near
Tuolumne.

worked formerly from the shaft to a depth of 1400 ft. and the levels
above the Lady Washington tunnel are abandoned.

The reduction plant is nine years old and consists of twenty 1000-1b.
stamps, 3 Frue vanners, 2 Hardinge mills and cyanide equipment.

The property has first right to water from the river and the supply
is ample for power and milling except in the fall of very dry years. -
A 14-ft. Pelton wheel using water under 125 1b. pressure operates the
air compressor. The mine is connected with the road by a tramway.
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OTHER QUARTZ MINES AND PROSPECTS.

During the past summer there has been some prospecting on
numerous properties in the southern end of the county and near
Tuttletown, as noted briefly below.

Buckhorn Mine, being developed by California Packers Associa-
tion. A contract to drive 150 ft. of drift was let during the past
summer. It is in the Moccasin Creek district south of Jacksonville.

Boitano Mine, near Deer Flat. Six men employed and a 4-stamp
mill being put up during the summer.

Harriman Mine. Harriman Mining and Milling Company, an Ari-
zona stock company, capitalized for $500,000. This is a group of 3
claims located on Tuolumne River and on the Yosemite highway near
Moccasin Creek. A small compressor was installed, and a shaft was
being sunk during the summer, and was down over 100 ft. in August.

McCormick Mine. M. McCormick Co., Stockton, owner. Located
south of Shawmut mine, and a mile and a half above Stevens Bar
bridge. This property has been a producer of high grade ore in small
amounts for over two years. It was first developed by an adit 1700 ft.
long on the cafion side above the river and a winze was sunk on the
vein. Later an adit 500 ft. lower was driven. There is a small mill
on the property. The ore is rich in free gold.

Madelon Mine. J. W. Schiffman, P. E. Mertz, L. S. Grant et al.,,
owners, Jamestown. Under bond to Henry Schmal, superintendent,
and others, known as Associated Miners. The prospect is about 3 miles
south of the Belmont Shawmut near Stevens Bar bridge.

There is an old shaft near the edge of the river, but Schmal has
been driving an adit about 30 ft. above, and has found some good
prospects.

National Mine. One mile northwest of Priests. Comprises 3 claims
under bond and lease to National Gold Mines Company. There is an
old shaft about 300 ft. deep on the property. The present company
has done a little mining and has moved a second hand 10-stamp mill
and mine equipment from the Champion property.

Patterson Mine. This old property at Tuttletown has been pros-
pected by a winze from the tunnel level and some good assays have
been reported during the past summer. A motor, air compressor of
500 cu. ft. free air capacity, blacksmith shop and small hoist have
been installed. J. L. Witney, superintendent.

Tarantula-Gold Ridge-Reitz Group. This group includes the Taran-
tula mine adjoining the Belmont Shawmut on the north and other
claims on which Henry T. Gage, former governor of California, had
a bond for some time. Early in 1920 Gage transferred his interest to
the Tuolumne Giant Gold Mines Company, of Los Angeles. Specimen
ore was found in a drift driven at a depth of 80 feet from a shaft sunk
120 ft. on the vein on the Gold Ridge claim.

Preparations were being made in November to extend the Tarantula
adit into the Gold Ridge, with the idea of tapping the vein at a greater
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depth. Stock in the company is being sold in Los Angeles by the
American Securities Company.

Verdun Mine. Solari, June, and Mangante, owners. At Stevens
Bar Bridge and adjoins the Harriman mine. It was prospected by
the owners who drove an adit 180 ft. long before bonding it early this
year. A little work has been going on the past season.

DRIFT MINES.

Little placer mining has been done in the county the past year.
Most of the work of this kind has been on the Table Mountain channel
system which has been mined since 1850. ’

Monarch Gravel Mine. Owners, Mr. and Mrs. A. H. Hiatt and
Frank B. Hiatt of Confidence; leased to Monarch Gravel Mining
Company, Jerry Casey, secretary, 510 Page street, San Francisco.
This prospect is in section 4, T. 2 N., R. 16 E., 2 miles north of Confi-
dence at an eclevation of 4500 feet.

Work has been done during the summers for several years past.
A main tunnel had been driven 1800 ft. and a branch tunnel 455 ft.
in rotten granodiorite. At 1200 ft. in, a raise was put up 15 ft. and a
drift was run in rather fine gravel for 200 ft. parallel to the main
tunnel. This gravel was said to carry $1.50 to $2 a car. They also
had fine gravel in the roof of the branch tunnel when visited. It
appeared at that time that they had only encountered the rim of
channel, the direction and size of which was not known.

There is an Ingersoll Rand air compressor, 9” x8”, a 35-h.p.
Samson gas engine, small blacksmith shop and machine drills on the
property. There is good timber on the property and a water ditch
} mile distant.

Springfleld Drift Mine. Springfield Tunnel and Development Com-
pany, Sonora; J. S. Cademartori, superintendent. Property comprises
1198 acres about 1 mile south of Columbia in sections 9, 10, 15, 16
and 22, T. 2 N, R. 14 E. Elevation at new drain tunnel portal is
2029 feet and at new Richards shaft is 2300 feet.

Portions of the property have been worked off and on since 1852
when pay gravel was discovered on the Fox claim in a shaft only 8 ft.
deep. The first tunnel to find gravel under the basalt cap was started
in May, 1854, and reached the channel in October, 1855. The Joint
Stock, Springfield, Buchanan and other workings, all were extensively
opened in the fifties and sixties.

Some years ago this company planned to drive a tunnel 6000 ft.
long from the Stanislaus River slope for the purpose of draining the
heavy flow of water which hampered shaft sinking. This tunnel was
abandoned. In its place a new drain tunnel was started which has
its portal a little west of the Saratoga drain tunnel. This tunnel has
been completed to the new Richards shaft., 3000 ft. north. It is
planned to extend it to No. 2 shaft, 1300 ft. northeast of Richards
shaft, as soon as funds are available. In a portion of the tunnel 800
ft. of tarred iron drain pipe 16 inches in diameter was laid and the
tunnel was permitted to cave after protecting the pipe. Most of the
tunnel was in limestone. It is 5 ft. wide, 63 ft. high and is said to
have cost $12 a ft. It has a grade of } of 1%.
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The gravel is covered with an average of 180 ft. of latite and .
andesite and 12 ft. of pipe clay. A series of 30 Keystone drill holes
have been driven on the property and the reported returns from some
of these are encouraging. All these are quite a distance north of the
Richards shaft which is the present working entry. A fine prospect
was reported from No. 3 shaft, on the Barry channel, 1500 ft. north
of Richards shaft. While working in No. 3 shaft some years ago the
superintendent reports he and several miners narrowly escaped
drowning when caught by a sudden rush of water and were unable to
properly prospect the ground. Three drill holes in the Barry channel
near this shaft gave very high returns.

The superintendent believes there are four channels which enter
the main Table Mountain channel from the northeast on the property.
This belief is based partly on the drill returns. Just where they enter
the main channel is conjectural, as there is a great deal of ground
unexplored. Looking north, the supposed channels are named as
follows from west to east: Table Mountain, Buchanan, Fox, Barry,
Slaughter House. Widths indicated by the drill were: Buchanan,
600 ft.; Fox, 60 ft.; Barry, 200 ft.; Slaughter House, 17 ft. The
Barry channel where drilled was 62 ft. deeper than the Fox and
Buchanan, which may be bench deposits. The drain tunnel passed
under the Table Mountain channel and raises were put up into the
gravel but it was said to be too low grade to mine. Richards shaft is
265 ft. deep; No. 2 shaft, 242 ft.; No. 3 shaft 279 ft.; O’Hara shaft
230 ft. and old Ranch shaft 125 ft. deep; besides these, there are
numerous old workings.

During October and November, 1920, they mined some rim gravel
off the old workings 200 ft. north of the Richards shaft. This work
was incidental to driving the tunnel ahead to No. 2 and No. 3 shafts
and it is hoped the returns will help pay for the tunnel.

The property is equipped with a barrel mill, 2 stage Byron Jackson
centrifugal pump, hoist operated by 37-h.p. motor (at Richards shaft),
12”7 x 12”7 Sullivan air compressor operated by 50-h.p. motor, an old
compressor 10" x 12”, and 2800 ft. of electric power line. Water for
milling is pumped from an old shaft.

GRANITE.

Sonora Granite Company. J. E. Hunt, manager, Sonora, Califor-
nia. Located on the Rablen Ranch, near Sonora. Late this fall, the
compressor, hoist, other machinery and buildings at the Garfield Mine
on the Tuolumne River were being moved to the Rablen Ranch for use
in quarrying granite.

LIMESTONE.

Pacific Lime and Plaster Company. Quarry and plant 1 mile south
of Sonora. This company was preparing to use wood instead of oil
for fuel a few months ago. They produce burnt lime and raw,
crushed and ground limestone for industrial and agricultural uses.

MARBLE.

The marble resources of the Columbia district and the adjacent
portion of Calaveras County are inexhaustible. The reasons that have
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retarded their development are cost of transportation and the preju-
dices of architects and builders, who are gradually being educated
away from the idea that California marble is inferior to that brought
in from other states and Alaska or from foreign countries. The cost
of getting the home product to market is decreasing with the improve-
ment of roads and development of motor transportation. Increasing
transcontinental and ocean freight rates have helped the local pro-
ducers, notably as regards competition with Alaskan marble, which
before the war could be delivered from the coast of Alaska to San
Francisco for $1 a ton, as against $3 a ton from Sonora. It is to be
hoped that California producers can establish themselves in the market
during the readjustment period, and show builders that the domestic
supply is always available and of high quality.

Bell Marble Company. Ed. Parke, J. B. Warner and Ed. Hill,
owners. The property is lot 18 in Columbia townsite and contains 25
acres, with a known area of marble 350 ft. x 700 ft. This company has
been operating since December, 1918. The pit was 40 ft. deep when
visited.

Marble in rough blocks containing 6 to 14 tons each is broken out by
jackhamers and plug and feather and shipped to San Francisco and
Oakland firms. The product varies from pure white to dark veined.
It is 80% CaCO; and 16% MgCO, and weighs 169 Ib. per cu. ft. and
has a compressive strength of 22,000 lb. per sq. inch, as compared with
16,000 1b. per sq. inch for the Alaska and Vermont marbles with which
it competes. There is about 20% waste in quarrying. Hauling from
the quarry to Sonora has cost $2.25 a ton on contract, but can be done
cheaper.

The quarry is equipped with a Washington derrick hoist, 15 tons
capacity, operated by compressed air; a 75-h.p. motor, Rix air com-
pressor, 350 cu. ft. capacity, and 2 mile electric power line. The output
could be largely increased with the present outfit if business warranted.

Columbia Marble Company. W. D. Bannister, Columbia, president
and manager. The property contains 160 acres, all presumably under-
lain by marble and is situated on the cafion side of North Fork of
Stanislaus River in sections 2 and 3, T. 2 N. and section 34, T. 3 N, R.
14 E. 3 miles from Columbia and seven miles from Sonora, at an eleva-
tion of 1500 ft. The quarry has been worked since 1891.

This property produces a fine quality marble, in any color desired
from white to dark veined and black. There are also 2 grades of Portola
marble produced; this is a beautiful buff stone with reddish veining.
It was used in the Union Trust Building in San Francisco. The
product of this quarry is considered equal to any in the country and as
regards durability and strength is superior.

The old pit is 150 ft. wide, 200 ft. long and 80 ft. deep. In winter
it catches a great deal of water which has to be pumped out at heavy
expense, and so this pit is to be abandoned. A new pit is being opened
1200 ft. west of the old one and directly over the river, for convenient
drainage. The marble is blocked out with an air drill and channeler
and broken with plug and feather. The large blocks are broken into
small ones weighing about 15 tons each, which are hoisted from the
pit by a derrick. An Ingersoll Rand portable drilling outfit is used.
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This consists of an air drill, 5-h.p. electric motor, and small compressor
direct connected to the drill, the whole outfit being mounted on wheels,
and easily moved about. The drill is mounted on a quarry bar and is
said to drill 140 ft. a shift with about 2§ h.p.

The 15 ton blocks are trammed from the derrick to the 8 Merriam
gangsaws, which are operated by electric power and use sand for saw-
ing. They saw the marble into slabs an inch thick. A tractor hauls
loads of ten tons each to the railroad at Sonora at a cost of $2.50 a ton.
The company has its own plant for generating electricity.

This quarry has been worked at only part capacity lately because of
the depressed condition of the building industry. The marble deposit
is 200 feet wide, 800 feet deep and a mile long and is estimated to
contain over 200,000,000 cubic feet.

The Baxter Marble Company, 3 miles northwest of Sonora, the
Sonora Marble Quarry, 1 mile north of Sonora, and the Warren Mar-
ble Quarry, 3} miles northwest of Columbia, have all been idle
recently.
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YUBA COUNTY.

There is not much change in mining to record in this county for the
past year. Due to the operation of dredgers in the Yuba River at
Hammonton, Marigold and Parks Bar, this county is the leading gold
producer in the state. Aside from the dredgers, there is a little
hydraulic mining in the Camptonville district.

GOLD DREDGERS.

Marysville Dredging Company. Home office in Boston, Massachu-
setts. Property and dredgers at Marigold, about 8 miles northwest of
Marysville, on Yuba River. This property was operating three dredg-
ers in 1917, but late in 1920 operated only one. Two of their dredgers
had 9-cu. ft. buckets and one has 16-cu. ft. buckets. One of the smaller
boats is out of commission and the other was expected to go out of use
in 1921. The dredger with 16-cu. ft. buckets has a capacity of 750
cu. yds. an hour and has a crew of 18 men. The ground varies from
45 ft. to 66 ft.; the average being about 65 ft. deep. The company in
1917 had 500 acres left to dredge, giving them about 10 years life.
The gravel is rather low grade in gold and carries some platinum.?

Pacific Gold Dredging Company. Office 528 Market street, San
Francisco. Dredge near Parks Bar on Yuba River. This company
operates one dredger with buckets of 9 cu. ft. capacity and capable of
digging 70 ft. below the water line. This property is on the upstream
end of the Yuba dredging field and the ground is rich. The dredger
has been in operation since 1916.

Yuba Consolidated Gold Fields. Home office 50 Congress street,
Boston, Massachusetts; Geo. L. Huntress, president; R. E. Paine, sec-
retary. Property and plant at Hammonton, 12 miles northeast of
Marysville, on Yuba River.

Operations in this district were deseribed in 1917 by the writer.?
The company has about 3000 acres, covering the channel for a length
of 5 miles and a width of 4 to 1 mile. The gravel varies in depth from
25 to 100 ft. About 2000 acres have been dredged and 219,000,000
cubic yards have been handled up to November, 1920. In the annual
report for the fiscal year ending February 28, 1920, the yield was said
to be 13.66 cents a cubic yard and cost was 6.67 cents a cubic yard.
This indicates a decrease in value per yard, although the yardage
handled that year was the largest yet. The operations up to June 30,
1920, revealed a further decline in yield per yard to 11.22 cents. Yield
for the year ending February 28, 1920, was $3,212,213.

The company is now operating 2 dredgers equipped with T-cu. ft.
buckets and 6 dredgers with 17-cu. ft. buckets. There has been some
interruption to dredging, as well as to other forms of mining, during
the past autumn on account of power restrictions. Some of the dredg-
ers are equipped with a stacker on each side to permit easier operation
when working in the channel, which has to be left clear under the rules
of the government; tailings are stacked on each side, leaving an open
lane at the rear, in the channel.

This company is the largest single producer of gold and platinum in
the state.

1See “Platinum and Allied Metals in California,” by C. A. Logan; Bulletin No.

85, California State Mining Bureau.
2California State Mining Bureau, Bulletin 85: Platinum and Allied Metals in

California, 1918.
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Part 1.

SCOPE OF THE INDUSTRY.

The Redding Field Division embraces the following eight northern
counties: Del Norte, Humboldt, Siskiyou, Trinity, Shasta, Tehama,
Modoc and Lassen. Of these, Shasta, Siskiyou and Trinity have been
recognized for many years as preeminently mining counties. The min-
eral resources of Del Norte and Humboldt on the west have not been
developed to the same extent but they rank as important producers
and during the war contributed largely to the ‘war mineral’ output
of the state. . .

Stockraising, dairying, mining and lumbering are the chief industries
in Lassen and Modoc counties. Mining became active in Tehama
County during the war, the value of its mineral production jumping
from $300 in 1914 to $157,591 in 1918.

The group, as a whole, forms one of the most important mining
sections of the state, from the standpoint of actual production. At
the same time, due to its large area, much of it unsettled and largely
unexplored and the diversity of its mineralization, it probably contains
more latent resources and offers more opportunities for successful
development along mining lines than any other portion of the state
of equal area.

The principal minerals mined are, copper, gold, platinum, silver,
zine and pyrite. The last report of the statistical department shows
that Shasta County alone produces commerecially sixteen different
minerals. If petroleum is not taken into account, it leads all other
counties in the state by a considerable margin in the value of its
mineral produets. Until 1919, when, owing to the Mammoth Smelter
being closed, the copper production of Plumas County exceeded that of
Shasta, the latter ranked first in copper, second in silver, first in pyrite,
first in zine, and seventh in gold.

Other minerals produced to a greater or less extent in the Northern
California field division are: asbestos, barytes, bismuth, cadmium,
chrome, clay, coal, gems, graphite, iron-ore, lead, lime and limestone,
manganese, molybdenum, mineral water, natural gas, potash, pumice,
quicksilver, salt, volecanic ash, marble, granite and miscellaneous stone.
There are also undeveloped occurrences of mineral paint, gypsum,
sulphur, tale and soapstone. Petroleum has been known to exist in
Humboldt County since as early as 1860.

Further development of the Humboldt field is in progress and drill-
ing has also been started during the year in Tehama County where
it is hoped to develop a commercial field.

GENERAL CONDITIONS DURING PAST YEAR.

To say that the condition of the mining industry during 1920 was
abnormal, is trite. It was, and still is, without precedent.

The past season has added one more to a succession of dry years
marked by light snowfall in the mountains and little rain. The con-
sequent shortage of water, which frequently extended even to the
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drying up of springs used for domestic purposes during many years,
and the acute shortage of hydro-electric power, has deterred mining
to a great extent. Lack of water has particularly affected hydraulic
and placer operations, but quartz mills and cyanide plants have also
been compelled to shut down on account of insufficient water for mill
use and power.

Most of the dredges have had sufficient water to meet their digging
requirements but some have been severely handicapped by the low
stage of the streams.

Enforcement of government power restriction measures affected all
branches of the industry purchasing power, with few exceptions, so
that even diamond drilling for exploratory purposes and gold dredging
operations that might otherwise have proceeded at full force were
limited for several months to the use of power between the hours of
5 p.m. and 8 a.m.

The monetary and financial conditions faced by the civilized nations
of the world since the great war are not comparable with any in history.
The position of the United States is probably better than that of any
other nation, but even this country has suffered severely from the
depreciated value of gold, measured in terms of commodities. This
depreciation has resulted in excessive production costs due to the high
price of supplies and high wage scales. The latter brought with it
an indifferent attitude among skilled and unskilled labor and individual
efficiency became low. Such conditions were particularly burdensome
to the gold miner. The fixed price of his product prevented the gold
producer from increasing his profit to meet the excessive costs of produc-
tion and as a result the gold mines have been practically forced to
close down to avoid operating at a loss.

Gold production for 1920 will reach a most discouraging low figure
in this district. The dredging companies will be about the only opera-
tors whose figures will compare with normal output. There is little
likelihood of there being any appreciable increase in gold mining
except as it may gradually revive with the slow return of more normal
or pre-war conditions, or as it responds to legislative measures now
being urged before Congress. Proposed measures that have received
the greatest consideration are embodied in the McFadden bill, an act
designed primarily to prevent depletion of the country’s gold reserve
by placing an excise tax of $10 per ounce on all gold used in the arts
and manufactures, and the payment, from this tax fund, of a premium
of $10 per ounce on all new mined gold.

As the amount of gold consumed in this country in the arts and
manufactures in 1919 exceeded the total production by over $20,000,000
and the estimated excess of consumption over production in 1920 is
not less than $30,000,000, it is obvious that some action must be taken
to either stimulate production or curtail withdrawals, if the gold
standard is to be maintained in this country. The McFadden bill, if
passed, will not affect the monetary value of gold in any way. It
is anticipated that the $10 premium will enable many mines, now
closed, to operate at a profit and so increase production as to relieve
the country from any danger to its reserves, and at the same time
preserve the gold mining industry from impending disaster. Reports
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from the field indicate that considerable prospecting has begun solely
on the strength of the belief that the McFadden bill will become law.

With the exception of the eight dredges, equally divided between
Shasta and Trinity counties, that have been kept in commission, though
for the most part on a reduced time basis, gold mining has been almost
‘dead’ in this district during the past year. One or two hydraulic
and placer workings in Siskiyou and Trinity counties were more or
less active. A few small pockets were found in Trinity and Shasta,
usually by leasers working alone, and a stamp mill or two managed
to operate at least a portion of the year. Beyond this, ‘assessment
work only’ has comprised the year’s gold mining record.

COPPER.

The Shasta copper belt, extending in a semicircle nearly thirty miles
long, north of, and within 25 miles of Redding, contains the most
important copper ore deposits so far developed on the Pacific Coast.
To these is due the fact that for a decade or more Shasta County has
ranked first in the state in the value of metallic wealth produced. Due
to the closing of the Mammoth Smelter, the production of copper from
the Shasta County mines fell from 25,294,590 pounds valued at $6,-
247,764 in 1918 to 8,673,342 pounds valued at $1,613,242 in 1919.
Figures for 1920 are not available but the low figures of 1919 will be
still further reduced by the closing down of the reverberatory furnace
of the Afterthought Copper Company, in February and practical ces-
sation of all copper mining in the county. It is difficult to see where
there will be any appreciable output beyond that recovered from the
leaching of the pyrite cinder, at the plant of the Mountain Copper
Company in Martinez, obtained from pyrite ore mined for its sulphur
content and containing on an average only about .7% copper.

Other important copper districts are being developed in Siskiyou
and Trinity counties and there are excellent prospects in Humboldt,
Del Norte and Lassen. Both the Gray Eagle and Blue Ledge mines
in Siskiyou County are developing large ore reserves and the latter
is shipping to the Tacoma Smelter.

In Shasta County the Mammoth Smelter of the United States Smelt-
ing, Refining and Mining Company has been shut down during the
entire year. Development has been carried on, however, at the Mam-
moth and Keystone mines of the company by both surface and under-
ground diamond drilling and large ore bodies have been proven. At
the Keystone mine 25 to 30 men have been employed. Some of the
ore developed here is said to run very high in gold. During the year
the company closed an option on the Crystal Group of 24 claims, lying
north of the Balaklala. They have also acquired the entire holdings
of Holt and Gregg, consisting of limestone quarry, limeworks, and
electric railway. No date has been set for the resumption of smelter
operations. This will depend on conditions governing operating costs
and the copper market.

The Balaklala Consolidated Mining Company’s ores are sent to the
Mammoth plant for smelting. Since the shut-down of the smelter the
Balaklala mine has been closed. The company has large ore-reserves
blocked out and is in a position to produce ore whenever the smelter
is ready to receive it.

33—8725
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The Iron Mountain Mine of the Mountain Copper Company has
been closed down during the year. Production of copper will not be
resumed until there is a more stable market. The company, however,
has continued to produce from 400 to 500 tons of pyrite ore daily from
the Hornet mine, the only one of the group being worked. The ore
is marketed, chiefly for its sulphur content, which averages from 45%
to 489, with copper less than 19. A new plant with a eapacity of
600 tons per day, designed for the fine crushing of pyrites was com-
pleted and put in operation in October. Additional cottages for
employees are being built.

The Afterthought Copper Company closed down its oil flotation
plant and reverberatory furnace in February and laid off its large
force of men for an indefinite period. Produetion had not been
resumed up to the end of the year.

One of the most important deals in the history of the copper belt
was consummated this year when Daniel C. Jackling and associates took
over a half interest in the famous Bully Hill group of mines. Develop-
ment work at Bully Hill has been carried on for the past three years
at their Rising Star mine, where some 300,000 tons of ore are blocked
out. A new company, known as the Shasta Zinc and Copper Company
has been organized, of which D. C. Jackling is managing director.

The Shasta Zinc¢ and Copper Company is erecting a new plant at
Bully Hill for the production of copper matte and zinc-oxide from their
copper-zine ores. With 125 men employed on construction, rapid prog-
ress is being made and it is expected that the new plant will be ready
for operation in March, 1921. For the present the oil flotation mill
will remain shut down.

The above five companies produce practically all of the copper and
zine ores of the Shasta belt. Although actual production for 1920 will
be almost negligible, due to the development work carried on, the
mines will be in a stronger position than before, whenever conditions
warrant resumption of mining.

Drilling for exploration and development purposes is being carried
on at the Shasta May Blossom property near Bully Hill. P. J. Healy
of New York has the contract for drilling. Work was commenced in
September, a Calyx chilled-shot core drill being used.

On the West belt, the Pittsburg and Mount Shasta Gold Mining and
Milling Company is making the transition from gold to copper mining.
The property adjoins the Mountain Copper Company and was long
operated as the Little Nellie gold mine. In a crosseut running north-
west for over 3000 feet, alaskite porphyry was encountered carrying
chalecopyrite. Diamond drilling demonstrated the chalcopyrite at points
500’ to 700" below the adit level. A new vertical 500’ shaft was then
sunk at the end of the adit. It was completed during the summer and
a crosscut started from the bottom of the new shaft. No definite
copper ore-body has as yet been reached but copper sulphides are
cncountered in fracture planes and joints and the geological conditions
are considered extremely favorable. This is the deepest working on
Iron Mountain.

The famous Uncle Sam gold mine in the Squaw Creek district, the
Alice, Snyder, Croesus and Clipper claims, adjoining, and the Colma
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copper group, have been bonded to the American Zine, Lead and
Smelting Company of St. Louis. They are being developed for copper
and zine.

The Greenhorn mine of the Atascadero Copper Company has been
idle during the year.

In Lassen County the Cooper Hill Mining Company let a contract
for a 1000-foot crosscut tunnel to prospect their copper deposits near
Westwood. The occurrence is similar to that at the Engels mine.

PLATINUM.

The production of platinum which is obtained from the dredges,
hydraulic and placer mines in conjunction with gold, will probably
show a slight falling off following the decline in gold mining. The
high price obtained for the platinum group metals, however, is an
inducement to prospectors and a good many are making a specialty
of searching for platinum deposits. This activity and the closer saving
practiced by the dredging companies may offset any decline due to
fewer hydraulic and placer operators.

A recent shipment of 32 dwt. obtained by a man working alone with
a pan on upper Beegum Creek, Shasta County in less than thirty days,
assayed 25 dwt. osmiridium, 1 dwt. gold, 6 dwt. platinum. The high
percentage of osmiridium in the metal from Beegum Creek adds con-
siderable to the value of the product. At the present writing iridum
is quoted at $400-450 per oz., osmium $75 per oz. and platinum $105
per oz.

SILVER.

A market price of $1 per oz. for domestic silver is now guaran-
teed by the government. Purchase of silver up to a total of 207,000,000
oz. at the above figure is provided for by the Pittman Act. Up to
October, 1920, 16,000,000 oz. had been purchased. Figured at the
average yearly rate of 50,000.000 oz., this price will hold for from three
to five years, and there is some likelihood of its being extended at the
end of that period. Without restriction the market was for a time con-
siderably above $1 and later below that figure. At $1, the price shows
gn. increase of 73% over the pre-war price in 1913 and it is considered

air.

The normal output of silver in the northern counties is considerable,
but it is largely obtained as a by-product from silver-bearing gold,
copper, lead and zine ores. The closing down of the Mammoth Smelter
will greatly curtail silver production for 1920. Besides cutting off the
by-product silver, it leaves no market nearer than the Selby Works on
San Francisco Bay, for ores that could be produced primarily for
their silver content at the prevailing price of that metal.

Renewed interest is manifest in the old silver mining district near
Igo. Shasta County, where development work has been carried on at a
number of the mines, among them the Big Dyke and Silver Falls. Some
production is likely in the near future.



498 MINES AND MINERAL RESOURCES.

ZINC.

Zinc ores are associated with the copper bearing ore-bodies of the
Shasta belt particularly on the east side at Bully Hill and at the After-
thought mine.

The production of zinc for 1920 will be very small, following the
decline in copper mining. At both the Shasta Zine and Copper Com-
pany’s mines and at the Afterthought mine, selective oil flotation
processes have been successfully operated, and a separate zinc and cop-
per concentrate produced. As it is impossible to ship the zinc con-
centrate to eastern smelters at a profit, due to excessive freight and
treatment charges, they have been stored pending the erection of elec-
trolitic zine plants or zinc-oxide works. The Shasta Zinc and Copper
Company has a plant well under way for the production of copper
matte and zinc-oxide, which it is believed will solve the metallurgical
and market problems involved.

PYRITE.

The Mountain Copper Company has continued to produce in the
neighborhood of 500 tons of pyrite ore from the Hornet Mine daily
throughout the year.

IRON ORE.

The Noble Electric Steel Company has shipped an average of 500
tons of iron ore per month from its mines at Heroult, Shasta County,
to various Pacific Coast points between Los Angeles and Seattle.

QUICKSILVER.

Ten men have been employed at the Hutton Quicksilver Lease,
near (ottville, Siskiyou County. A 25-ton rotary furnace is to be
installed. This is the only quicksilver mine being developed in this
district at the present time.

CHROME AND MANGANESE.

There has been no activity in these metals.

OTHER MINERALS.

The year 1920 will show only a nominal production of the minor
metals and non-metallic products, such as asbestos, barytes, clays, lime-
stone, mineral water, natural gas, potash, pumice, salt and miscel-
laneous stone.

Among the above, mineral water will probably rank first in value,
It is an important item, the famous Shasta Springs being in Siskiyou
County.

During the year shipments were begun from a deposit of potash
bearing rock near Ager, Siskivou County. It is said that this rock con-
tains 53% of potash. Samples submitted to the Bureau gave a good
potassium test.
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GENERAL OUTLOOK FOR COMING YEAR.

Mining in this district is confined principally to the two great basic
metals, gold and copper, and activities during the coming year will be
governed to a very great extent by general conditions throughout this
and other civilized nations.

The only bright spot on the horizon for the gold miner is the
MecFadden bill. In the hope of its being passed some interest is again
being taken in prospecting. Even if it becomes a law there are still
many properties that will have difficulty in operating at a profit. Tak-
ing the general run of quartz properties in the northern gold pro-
ducing counties and it is apparent that, under present conditions, ore
running less than $50 per ton is practically valueless.

The copper situation presents a different view. Copper producers
made extraordinarily large profits during the war, and the present
stagnation in production appears to be only a natural aftermath result-
ing from forced depletion of reserves, abetted by a weak foreign and
domestic market. According to a statement issued by the government,
some 574,000,000 pounds of copper were recovered during the past
year from new and old scrap alone. Under such conditions there is no
incentive for other than minimum production.

It will take some time for the disjointed affairs of the world to
become straightened out, but with the change in political parties at
home, it is the consensus of opinion that our international affairs will
become stabilized and that 1921 will see the beginning of a new com-
merecial and industrial cycle. The industries in this country that
absorb copper are growing and as new capital becomes available the
demand for the red metal is certain to expand; while the hoped-for
solution of our international commercial relations will open the way
for copper exports on a large scale.

An engineer, identified for the past three years with large copper
interests operating in Chile, recently made the statement that operators
there expected to see 40¢ to 50¢ copper within three or four years.
Although the premises on which this prediction was based, were not
stated at the moment. it serves to indicate the pervading undertone of
optimism in the copper mining industry.

The quiet development work carried on at the mines, acquisition of
new territory, injection of mew capital and improved wmetallurgical
plants being erected by the copper producers of this district during the
period of curtailed output, will place them in an excellent way to take
full advantage of the demands for the metal which it is generally
believed will develop in the reconstruction period, after the present
slump.

GEOLOGICAL NOTES.

The supervisors of Shasta County are having a series of maps made
covering the west belt of copper deposits from the Mammoth on the
north to the Mountain Copper Company’s holdings on the south. One
series shows the ownership of all claims with the topography of the
area, and a second corresponding series shows the areal geology and
indicates the position of the various formations. The maps are being
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prepared by Mr. M. E. Dittmar and are for the purpose of determining
an equitable valuation basis for tax assessments.

The plates are in color and to a scale of 1000 feet to one inch. Owing
to the large scale used and detail shown, they make a valuable addition
to other geological studies of the west belt.

TRANSPORTATION; POWER; WATER; CLIMATE.

State highway construction and county road building have progressed
throughout the year. Improved transportation facilities are one of the
basic needs of the mineral industry in the northern counties.

The principal copper camps of Shasta County have railroad connec-
tion, usually privately owned, with the main line of the Southern Paci-
fic. In Siskiyou County, the copper camps are less fortunate. At the
Gray Eagle mine of the Mason Valley Mines Company, at Happy
Camp, over 1,000,000 tons of low grade ore have been blocked out and
await the construction of a railroad down the Klamath River. The Blue
Ledge mine, which is shipping copper ore to the Tacoma Smelter, is
compelled to haul 33 miles to Jacksonville, Oregon, to get rail connec-
tion. Del Norte, Humboldt, Siskiyou, Trinity, Modo¢c and Lassen
counties are very largely dependent on motor trucks for their supplies.
The Redding-Weaverville lateral, Klamath River highway, and Red-
ding-Alturas lateral, when ecompleted will be kept open the year round
and materially reduce transportation costs.

Reports from Modoe County state that work is expected to begin in
1921 on the extension of the Fernley-Lassen branch of the Southern
Pacific from its present terminus near Westwood, Lassen County, to
Klamath Falls, Oregon. The proposed route is through western Lassen
and Modoc counties.

Hydro-electric power development now under way in the northern
counties will greatly benefit the mining industry, both directly, by
furnishing a most flexible and economic motive power, and indirectly
by making available electro-metallurgical reduction processes and by
building up electro-chemical industries, which, in turn, require a variety
of raw mineral products whose production will be stimulated.

The growth of chemical and electro-chemical industries has been
rapid in this country during and since the war. Engineers have pointed
out that these industries could be established by the power companies
themselves, or by subsidiary, or independent companies and adapted to
use eleetric power only at the time of high water or daily during periods
of minimum loading on the line, so that a very cheap power rate could
be obtained. Compared to the East but a small proportion of the
electric power on the Pacific Coast has been developed for industrial
purposes. These industries would be of advantage to the power com-
panies. At the same time they would create a market for various min-
eral products, many of which are abundant and in close proximity to
the generating plants, and be the means of building up manufacturing
communities.

Both the California-Oregon Power Company, whose transmission
lines are mainly in Siskivou County, and the Shasta Division of the
Pacific Gas and Eleetric Company, are engaged on construction pro-
grams. The ultimate plans of the Pacific Gas and Electric Company
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call for an expenditure in the neighborhood of ten million dollars for
power projects on Pit River, Fall River and Hat Creek. Construction
5f Plant No. 1 on Pit River at Sheep Rocks is under way. Here
60,000 h.p. will be generated and a like amount at Plant No. 2 farther
up. The Big Bend project calls for an initial installation of 100,000
h.p. with an ultimate development of 375,000 h.p.

Water and timber are perhaps nowhere more abundant than in the
Northern California field division. The drainage systems of western
Siskiyou and Trinity counties are tributary to the Klamath and Trinity
rivers which flow direct to the Pacific Ocean. In this area hydraulic
mining may be carried on without restriction, on account of the silt
auestion not affecting any navigable stream. Climatic conditions are
excellent and below elevations of 2500 feet mining may be prosecuted
in winter as well as summer without inconvenience. Above 2500’ in
altitude snow is liable to interfere, to some extent, with work in winter.

Very heavy rains in November and December, general throughout
this section, indicate a break in the abnormal dry seasons experienced
for several years and promise abundant water for mining and power
use during 1921.

LABOR.

Labor conditions changed materially for the better toward the latter
part of 1920. One operator reported that he had had more applications
for jobs during the two months of October and November than during
the previous two years. A disposition to hold on to a job once obtained
* and to deliver a fair day’s work is also becoming general. There is
nothing, however, to indicate any immediate reduction in miner’s
wages and it is possible that employers will be satisfied with increased
efficiency, at least until the cost of living has been unmistakably
reduced. |

OUTFITTING AND SUPPLY CENTERS.

Eureka and Crescent City are the outfitting and supply centers of
Humboldt and Del Norte Counties. Yreka is the central distributing
point in Siskiyou County, but camps near the northern boundary are
more conveniently reached from Jacksonville, Oregon. Points in Te-
hama County are supplied most conveniently from Red Bluff. In
Lassen County, Susanville and Westwood are the principal outfitting
points. Alturas in Modoe County is the center for that section.

Redding. on the main line of the Southern Pacific Railroad and near
the geographical center of the entire northern division, is the principal
mining center. Large stocks of various supplies are carried by the
local merchants. The main highway north and south, and the east and
west laterals meet here. Unloading derricks for handling heavy dredge
parts and mining machinery are available. There is a foundry and
machine shops and an engineering and assay office. It is the outfitting
point for Shasta County; and Trinity County. through Weaverville.

The office of the Northern California Field Division of the State
Mining Bureau is located in Redding.
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Part II.
Redding District: By Counties.
DEL NORTE COUNTY.

Del Norte County has an area of 1024 square miles and occupies the
extreme northwest corner of the state.

It presents a wide field for development along mining lines, but is
handicapped by lack of railroads and the inaccessibility of many of
the deposits.

The county is traversed by the Coast ranges and is extremely rugged
and covered with heavy forest.

Deep-seated granitic rocks form the core of the mountain ranges.
These are blanketed by crystalline limestones, slates, quartzite and
other metamorphics. The western portion is composed largely of sedi-
mentary rocks. A belt of intrusive serpentine and associated rocks
extends in a northerly direction through the county at a distance of
from eight to ten miles from the coast. Farther east near the Del
Norte-Siskiyou county line is another belt. These belts contain the
most promising chrome and copper deposits. Quartz occurs in small
veins and seams, the slates carrying many thin seams, sometimes rich
in gold. Erosion of these formations is responsible for the concen-
tration of gold in the streams,

Crescent City is the county seat and principal outfitting point.
Freight service is furnished by small coastwise steamers, without
regular schedules, that call at the port principally for the lumber trade.

From Eureka, on the Northwestern Pacific Railroad, in Humboldt
County, the coast highway extends 99 miles north to Crescent
City, thence to Grants Pass, Oregon, via South Fork, Gasquet and Pat-
rick Creek, a distance of 95 miles. Road construction is expensive and
many points can only be reached by trail.

During the war, chrome mining became an important industry and
many deposits were opened up in the serpentine areas.

A table showing the mineral production of the county for 1917-1918-
1919 follows:

Commercial production for 1917 was:

Substance Amount Value
Chromite ___ _ e 3275 tons $97,256
Gold _ e 1,373
Platinum ______________________________________ 10 oz. 858
Silver ___ e 8
Stone, miscellaneous ______________ _ . o 2,700
Other minerals _________________ ____ o ____ 2,151
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Commercial production for 1918 was:

Substance Amount Value
Chromite ____________ 7143 tons $360,485
Gold e 565
Platinum ____________________________ 1o0z. 97
Silver e 4
Stone, miscellaneous ___ __ ___________ e 8,000
Other minerals _____________ o 2,524

Total value __ ______ $371,675

Commerecial production for 1919 was:

Substance Value
Gold _ e $500
Silver 4
Stone, miscellaneous ____ . ________________________ - 6,300
Other minerals ______________ o ______ 67

Total value

The chief mineral resources of the county are chromite, clays, cop-
per, gems, gold, graphite, iron, platinum, quicksilver, silver and mis-
cellaneous stone.

A description of the mines and prospects in Del Norte County is
contained in the Fourteenth Report of the State Mineralogist. Under
later date, Bulletin No. 76 describes the chrome properties and Bulle-
tins No. 78 and No. 85 the quicksilver and platinum deposits, respect-
ively. The possible occurrence of petroleum is discussed in Bulletin
No. 89.

During the year 1920 there was very little mining activity in Del
Norte County beyond doing assessment work, which is again required
after three years’ suspension.

‘With the exception of the field work done in connection with Bulle-
tin No. 89 the county was not visited during the past season.
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HUMBOLDT COUNTY.

Humboldt is one of the north coast counties. It has an area of
3634 square miles and lies between Mendocino on the south and Del
Norte on the north. Its length, parallel to the coast, is ahbout three
times its width from east to west.

The county is mountainous, being more rugged in the northern part,
where crystalline and metamorphic rocks predominate, than in the
southwestern section, where sandstones and shales are prominent. The
serpentine belt noted in Del Norte County passes southeasterly through
Humboldt.

The general trend of the Coast ranges is northwest-southeast and
the streams which enter the Pacific all flow in a northwest dire:tion,
parallel to the strike of the sedimentary formations which form a large
portion of the mountain masses.

The Northwestern Pacific Railroad, which terminates at Eureka, gives
direct rail connection to San Francisco. Eureka, the county seat and
largest city, is also a port for coastwise shipping. The county still
lacks much in transportation facilities. It is noted as a lumbering,
dairying and agricultural territory, but it also contains a notable
variety of mineral deposits and though not of large size as a rule, and
but partially developed, the county has ranked as an important pro-
ducer for many years.

Commercial production for 1917 was as follows:

Substance Amount Value
Gold _ e $23,086
Platinum _______________________________________ 6 oz 351
Silver __ 95
Stone, miscellaneous _____________________ ______________________ 27,014
Other minerals* ________________________ o _____ 9,312

Total valwe ________________________________________ $59,838

*Includes brick, clay, mineral water, natural gas, and volcanic ash.

Commercial production for 1918 was as follows:

suhsu.nce Amount Value

Chromite _______________________________________ 370 tons $21,7
Clay (pottery) 210 tons 420
Gold e i.___ 8028
Granite ___________________ o 116
Manganese ______________________________________ 1520 tons 57,751
Natural gas _____________________________________ 640 M cu. ft. 85
Platinum _______________________________________ 2 oz. 140
Silver 72
Stone, miscellaneows _______________________________ 51,082
Other minerals* _______________________________ 2,516
Total valwe ___________________________ $141,954

*Includes brick, mineral water, and pumice.
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Commerecial production for 1919 was as follows:

Substance Value
Brick and clay - e $9,271
Gold e 8,000
Silver e 50
Stone, miscellaneous _ ___ ___ __ e 25,198
Other minerals® ___________ __ e 1,148

Total value __ e~ $43,667

*Includes mineral water and natural gas.

Its resources include brick-clay, chromite, coal, copper, gold, granite,
iron, mineral water, natural gas, petroleum, platinum, pottery-clay,
pumice, silver, volcanic ash, and miscellaneous stone.

The Fifteenth Report of the State Mineralogist describes in detail
the mines and mineral deposits of the county. In addition to the
above report, and of later date, Bulletin No. 78 describes the occurrence
of quicksilver; Bulletin No. 85 and Preliminary Report No. 7 cover
the platinum occurrences and clay deposits, respectively, and Bulletin
No. 76 discusses the manganese and chromite deposits.

Attention throughout the counfry during the past year has been
drawn to the petroleum possibilities in new fields. The commercial
production of natural gas and known occurrence of petroleum in Hum-
boldt County has aroused special interest in this section and all field
work in the county during the past season was directed to the investi-
gation of the oil field. The results of this work are published in
Bulletin No. 89.

Mining, in general, has been quiescent. A small amount of develop-
ment work has been done and with few exceptions the annual assess-
ment work, which is again required, has not been neglected.

The following notes on properties not mentioned in previous reports
have been obtained through correspondence.

GOLD MINES—LODE.

Golden Eagle. Owner, Frank Schweichler, Orleans, California.
This prospect was discovered in 1915. It is in the Red Cap mining
district and is reached by a good road from Trinidad, the necarest rail-
road point. Elevation about 1000 feet, with abundant timber and
water. The ledge is said to be sixteen feet wide, free milling, and
to carry gold, silver and copper.

Prospect Hill Mine. Owners, C. S. Little and Prospect Hill Mining
Company, L. I. Rowland, president; C. S. Daniels, secretary; home
office, Orleans, California. Property consists of nine claims, the Doney,
Ten Eyck, Wildwood, Martha, Martha Ex., Lucky Queen, El Portal
and Norelle Merle, with a total area of 200 acres. The mine is located
in the Orleans district in section 5, T. 11 N., R. 6 E., on the forest
reserve, and it is plentifully supplied with red fir, sugar and yellow
pine. The surface is composed of steep ridges and deep gulches, the
workings being located at an elevation of 3000 feet. The water supply
18 limited.

The deposit consists of quartz veins, twelve in number. Diorite is
the prevailing country rock. The principal vein averaged about two



506 MINES AND MINERAL RESOURCES.

feet in width with a maximum breadth of eleven feet. The foot and
hanging walls appear to be a metamorphic shale. The vein filling is
talcose in character and the quartz carries some iron and a small per-
centage of chalcopyrite. It is, however, largely free milling. The vein
being developed has a strike of north 20°-25° east and a dip of about
50°. It is proven on the surface for 150 feet. There are several tun-
nels aggregating 700 feet in length. The greatest depth on the vein
so far developed is 150 feet, this point being 100 feet vertically below
the outerop. One man is employed on top and three in the mine. The
total production to date has been about $7,000.

PLACER—HYDRAULIC.

Cafion Bar Mine. Owner, Willie Norton Sr., Hoopa Valley, Cali-
fornia. Nearest town, Weitchpec. Property is on the Indian Reserva-
tion and thirty-nine miles east of the nearest railroad point. It was
discovered about forty years ago and has been piped off and on at dif-
ferent times. Has not been worked for the past eight years. The
area is forty acres and the claims extend along the river channel, which
here courses north-south, for about one-fourth of a mile. The pay
gravel, which contains some boulders, has an average depth of four
feet and a width of fifty feet. About one acre has been worked.

Elkhorn Mine. Owner, G. F. Willhite, Orleans, California. Prop-
erty consists of 200 acres, containing bench gravels. The mine is
located in the Orleans district at an elevation of 500 feet and is
reached by trail having a 6% grade. The county is reconstructing
this into a wagon road. Trinidad, the nearest railroad point, is 75
miles southwest. The deposit was discovered in 1915. Red Cap Creek
furnishes the water supply. The ground is level and covered with
timber, the mine being on the forest reserve. It is equipped with a
ditch 4000 feet long, supplying water, under 110-foot head, to pipe
and giant. Tailings are run into the river. There is a four-room house.

Livingston and Eveston Pocket Mine. This property was sold in
1918 to T. E. Ahlstrom, Ashland, Oregon, or Gottville, California.

SILVER.

Gettysburg Silver Mining Company. This company, with home
office in Reno, Nevada, is reported to have three claims in the Sawtooth
Range, four miles from Sulphur, on which a twenty-foot shaft has cut
a four-foot ore body. The shaft is on the Litharge claim and the ore
is said to average $35 per ton, the values being mostly in silver, with
a little gold. The vein has been prospected for 1500 feet in length.
The width is said to vary from four feet to ten feet and assays from
$10 to $45 per ton.
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LLASSEN COUNTY.

Lassen County lies wholly east of the crest of the Sierra Nevadas.
The western portion is elevated and rugged, being composed of a suc-
cession of short mountain ranges, heavily wooded and interspersed with
valleys. The latter are frequently occupied by lakes. Toward the
east, the elevation is lower and the country more barren. The valleys
take on the character of alkali flats and the mountains change to strag-
gling hills and isolated buttes.

As shown on the geological map of the state, by far the greater
portion of the county is made up of voleanic flows, chiefly andesitic
lavas and tuffs, with some basalt and rhyolite, mostly of Tertiary age.
There are some small exposures of heavily bedded sandstones and shales,
and gravels of lake origin. Quaternary deposits of unconsolidated
clays, sands, gravel and desert wash comprise the balance.

The eruptive flows have practically covered all evidence of mineral-
ization, and although there has been some prospecting in this section,
from the early days, when Peter Lassen lost his life while searching
for silver-bearing lodes, to the present day, only two districts have been
developed to the producing stage.

The mineral resources of the county include copper, gems, gypsum,
gold, mineral water, potash, silver, sulphur, volcanic ash and the stone
industry. Gold has been the principal product and most of it has come
from the Hayden Hill mining district.

The following table gives the commercial mineral production for
1917, 1918 and 1919.

Commercial production for 1917 was as follows:

Substance Value
Stone, miscellaneous __ __ ___ _____ e $376

Commercial production for 1918 was as follows:

Substance Value
Stone, miscellaneows ____________ ____________________________ $800

Commercial production for 1919 was as follows:

Substance Value
Stone, miscellaneous _______________________ o _____ $1,100

A description of the mines and mineral resources of Lassen County
is eontained in the Fifteenth Report of the State Mineralogist (1915-
1916). The following notes on current development and new discov-
eries obtained during the 1920 season of field work, are intended to
supplement the data contained in the earlier publications and bring
them up to date.

COPPER.

Copper prospects have been developed in the distriet south of Cop-
pervale, in T. 28 N, R. 10 E.

Cooper Hill Group. This group, comprising seventeen unpatented
claims, having an area of 350 acres, was located in 1917. In January,
1920, the claims were taken over and development started by the
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Cooper Hill Mining Company (Union Construction Company, of Oak-
land) ; home office, 717 Walker avenue, Oakland, California; E. Z.
Humphrey, president; F. E. Smith, superintendent. The property is
situated in the Mountain Meadows mining district in section 28, T.
28 N, R. 10 E., 9 miles southeast of Westwood, the nearest railroad
point. A good auto road has been built from the Southern Pacific
Railroad, at Westwood, to the property, which has an elevation of 5400
feet at the tunnel site. The claims are within the forest reserve and
are timbered with yellow and sugar pine. Cottonwood Creek supplies
a small flow of water throughout the year. The surrounding country
is mountainous and rough.

Country rock is diorite and the deposit consists of metallic oxides,
sulphides and some native copper, disseminated through fresh diorite
in a mineralized zone, 500 feet to 600 feet wide and at least 3000 feet
long. The copper ores, accompanied by silica, occur in fractures in the
diorite mass. The mineralized zone strikes N. 80° W. and practically
all the croppings show copper stains, with specks of native copper
oceurring in many places.

The most prominent outcrops are near the summit of the ridge,
about 350 feet above the proposed tunnel site near the creek level. A
gas engine, compressor and two machine drills have been purchased
and a contract let for driving a 1000-foot tunnel south across the strike
of the ore-body. This is expected to cut the ore at a distance of 300
feet from the portal.

The deposit is thought to be a continuation of the Engles copper
belt, as it lies along the strike of the latter and about five miles distant.
Surface indications are excellent and the deposit is expected to develop
into a large low-grade copper mine.

GOLD MINES.

Blue Bell Mine. The Blue Bell mine, owned by H. P. Anderson,
of Hayden Hill, was leased during 1920 to J. I. Dorsey, Hayden Hill.
The mine was discovered in 1880 and worked spasmodically until 1910,
after which it remained idle until the present lessee began work this
season.

The old workings, consisting essentially of a glory-hole about 35 feet
deep and 50 to 60 feet in diameter and shaft below it, are caved and
inaceessible. It is stated that $60,000 was produced from a pocket in
the glory hole and that there were several veins in the old workings.
Property consists of one claim on the rugged southwest slope of Hayden
Hill. The deposit is a filling of soft unconsolidated fault breccia of
adjacent wall rock, in fractures penetrating the rhyolite tuffs compos-
ing the hill. Finely divided gold, much of it oxidized, occurs in the
veins. A new 50-foot vertical shaft is being sunk south of the glory-
hole, from which it is expected to crosscut the veins beneath the old
hole.

All mining is done by hand drilling and hoisting by windlass and
bucket, two men being employed. There is no reduction equipment at
the mine.

Coyote Mine. Owner, H. P. Anderson, Hayden Hill, California.
There is a fair road to the property from the railroad station at Likely,
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32 miles easterly. The mine is located in section 36, T. 37 N., R. 9 E., at
an elevation of 6776 feet, and there is some timber on the claim. Water
is pumped from Williams Creek, 3} miles distant. The claim covers
1500 feet of the lode and has a total area of 22 acres. The ore-body
consists of a decomposed quartz vein in rhyolite country rock. A shaft
has been sunk 65 feet and 110 feet drifted on the vein.

Eckart and Allen Group. Owners, Harn, Eckart and Company;
F. Allen of Westwood, California. This group comprises ten claims,
the June, June No. 1, No. 2, No. 3, and No. 4 (west group), and the
Beatrice, Beatrice No. 1, No. 2, No. 3 and No. 4 (east group), having
a total area of 200 acres. The property is situated in the Mountain
Meadows distriet, in sections 19 and 20, T. 29 N, R. 10 E,, at an eleva-
tion of 5725 feet. It is nine miles northeast of Westwood, at the foot
of Fredonia Pass, and one mile from the highway between Westwood
and Susanville. A good auto road connects the highway with the mine.
The locality is marked by rugged hills and ravines, the average eleva-
tion being about 5700 feet. Yellow and sugar pine cover the claims
and spring water is available.

The country rock is meta-andesite and the deposits so far prospected
consist of a large gossan outcrop, exposed in the ravine and on the
mountain about 300 feet above the valley. This gossan is said to carry
a little over $2 per ton in gold.

A number of trenches and a 40-foot shaft have been sunk in the meta-
andesite, following up the cafon and above the gossan outerop. A few
kidneys or irregular small pockets of tale and quartz were encoun-
tered, all of which gave low values in gold.

The owners are planning on sinking a shaft below the gossan in an
endeavor to locate a ledge. There appears to he a fracture in the
andesite on this property, which shows a well-defined hanging wall,
with a filling of silicified brecciated wall rock. Equipment consists
of a windlass and a few tools, all work having been done by hand drill-
ing. Idle at time of visit.

Eclipse Mine. This mine was first opened over twenty years ago,
but little work has been done. It is situated on the south slope of
Hayden Hill, at an elevation of 5700 feet and has a total area of ten
acres. Geo. McFarling, of Hayden Hill, owner; post office, Merrill-
ville. Likely, on the Nevada-California-Oregon Railroad, thirty miles
northeasterly, is the nearest railroad point. Susanville, on the South-
ern Pacific Railroad, is sixty miles to the south. The country rock
is rhyolite tuff and the ore deposit is a soft, unconsolidated fault
breccia, of adjacent wall rock, filling the fracture. The veins are com-
posed of fine-grained quartz and breccia with soft, clay-like gouge
carrying very finely divided oxidized gold.

The Eclipse vein is two to four feet in width. It strikes north-south
and has a vertical dip. The total length on the property is 700 feet.

Development consists of two shafts. No. 1. sunk many years ago,
is now caved. It is said to have been 100 feet in depth. Shaft No. 2
is located 150 feet south of No. 1. At a depth of 40 feet, a drift has
been started northward on the vein, to connect with the old workings.
This drift is in 125 feet and it is said that some fairly good pockets
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have been struck, the vein, as a whole, averaging $10 per ton. The
owner is developing the property alone, by hand mining, a windlass
being the only equipment.

Gold Leaf Mine. A. H. Hartman is reported to have discovered
and located the Gold Leaf Mine, a short distance east of Wendal on the
Nevada-California-Oregon Railway. Silver occurs with the gold.

Gray Goose Mine. The Gray Goose, formerly known as the Hay-
seed, comprises two claims, the Gray Goose and Sunrise, with a total
area of thirty acres. The property is located at an elevation of 6000
feet, near the summit of ITayden Hill, in section 36, T. 37 N, R. 9 E.
It was discovered in 1873 and worked intermittently up to 1912. New
development work was started in the winter of 1919-20. It is owned
by J. S. Owens (%) and J. M. Arnatte (}), Hayden Hill, or Bieber;
post office, Merrillville. There is no water at the mine, and the mill
18 located three miles below on Willow Creek. The deposit consists of
fine-grained quartz and breccia veins with clay-like gouge filling
fractures in the rhyolite tuff, composing the country rock. There are
three well-defined veins on the property, the Brush Hill, Gray Goose
and Sunrise. The ore is free milling, but the gold is very fine and
often oxidized. New development work has been confined to the Gray
Goose vein, on which there is a 250 shaft. At the 215" level, a drift
has been run N. 50° W_ on the vein a distance of 80 feet, showing it
to be 6 to 8 feet wide. It is stated that this will average $10 per ton.

The shaft is filled with water below this level. There is said to be
virgin ground above. Mining is done by hand drilling and the ore is
hoisted with a whim.

The mill on Willow Creek, three miles by wagon road below the
mine, consists of ten 850-1b. stamps and eyanide leaching plant, in fairly
good condition. Power was obtained from two Pelton water-wheels.
The mine was idle at the time of visit, the owners wishing to dis-
pose of it.

Juniper Mine. Owners, Juniper Mining Company, Hayden Hill;
post office, Bieber; M. A. Maher, president; W. H. Paulk, secretary.

The property consists of one claim, the Juniper Quartz claim, con-
taining 20 acres. The mine has an elevation of 5600’ and is on the
gentle southwest slope of Hayden Hill, in section 36, T. 37 N., R. 10 E.

This property is an old one and the most famous one on Hayden
Hill. It was taken over by the present company in January, 1919, and
has been in continuous operation since. The deposit consists of decom-
posed quartz and soft unconsolidated fault breccia of adjacent wall
rock, filling fractures in the country rhyolite tuff. The decomposed
(uartz and breccia veins have a clay-like gouge and carry very finely
divided gold, occasionally oxidized. There are no sulphides present.

On the Juniper, the hanging wall is well defined, but the footwall is
less clearly distinguished. Both are of rhyolite tuff.

The vein is from two to twelve feet in thickness, having an average
width of four feet on the 100-foot level. It strikes N. 70° W. and dips
northeast at an angle of 60 to 80°, with a proven length on the surface
of 1500 feet.
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The present pay-shoot follows the hanging wall. A streak twelve
inches wide is reported to run $350 per ton. Across the four-foot
width, the ore probably runs less than $30.00 per ton. This shoot was
struck on the 200’ level of the new shaft. It has been drifted on 48’
westerly and is said to maintain its high-grade character throughout.
The shaft is now being sunk to the 250’ level, where a drift will be run
to block out the ore-shoot. The old workings are caved and abandoned.

The mine is equipped with an Atlas gas engine and Rix 2-drill com-
pressor, jackhammers being used in shaft sinking. There is also a
25-h.p. Fairbanks-Morse gas engine hoist, good for 500’ depth.

A mill, consisting of 10” x 12” jaw crusher, ten 1050-1b. stamps and
two amalgamating tables, was completed in April, 1920. Water for
the plant is leased from the Lassen Mining Company. It is pumped
from Willow Creek, a distance of three miles, water power being used
to operate the pumps. The entire plant is said to have cost $40,000.
It was shut down after a six weeks run, on account of not saving the
values and tests are now being made to determine what treatment to
use. A ton of ore shipped to the Selby Smelting and Lead Company,
in June, netted $300.00. This property has produced to date about
$1.200,000. Four men are employed sinking the shaft, working one
shift per day. The Blue Bell Mine adjoins.

PETROLEUM.

The possible occurrence of petroleum in Lassen County was investi-
gated during the year. The results of the field work and conclusions
to be drawn therefrom are published in Bulletin No. 89.

POTASH.

Desert Products Company. This company is developing potash
deposits on the shore of Iloney Lake. A small production of potash
has been made. C. A. Jacobson, president, care Mackey School of
Mines, Reno, Nevada.

VOLCANIC ASH.

Anderson Ranch Deposit. A deposit of volcanic ash outerops over
an area of 20 acres or more on the Anderson Ranch, in section 24,
T. 37 N,, R. 9 E,, about 15 miles southeast of Beiber. H. P. Anderson
of Hayden Hill, owner; post office, Beiber.

The deposit consists of a heavy bed of white volcanic ash at least
twenty feet thick, with an overburden of soil, except where it outcrops.
A fifteen foot tunnel, driven along side of the Adin-Hayden Ilill road
is entirely in the ash. There is no other development work. It is
thirty miles from Hayden Hill to Likely, the nearest railroad point on
the Nevada-California-Oregon Railway, or sixty miles to Susanville,
on the Southern Pacific. There has been no production. The ash is
reported by the owner to contain less than 19, Fe.

A sizing test gave—

90.4%—100,
9.6% +100.

Moisture test— Percent.

Dry slime, Sp. Gr. 2.0 e 100.0
Caleined _ e T
Water o e 125

348725 ¢
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MODOC COUNTY.

Modoc County has never been a large producer of mineral products.
Heavy lava flows cover most of the county and only two mining dis-
tricts have been developed. The area, as a whole, is an elevated plateau,
marked by a sucecession of valleys separated by volcanic ridges. The
Warner Range, which separates the Goose Lake country from the Sur-
prise Valley section, contains the highest peaks, some of which exceed
8000 feet.

The Nevada-California-Oregon Railway, commencing at Reno,
Nevada, and extending to Lakeview, Oregon, passes through the county
near its eastern side. Fairly good roads from the principal towns
along the railroad reach the more remote parts. Stockraising and
agriculture are the principal industries.

Comparatively little attention has been given to mining and only a
small .amount of prospecting, mostly by range riders, has been done.

The knowledge of this fact and the occurrence of some outerops of
diatomaccous shale and sandstone, which many regarded as oil produc-
ing formations, has drawn attention to the possible importance of the
undeveloped mineral resources of the county and increasing interest in
their development was plainly manifest during the past year.

The known resources of the county include clay, coal, copper, gold,
iron, mineral water, quicksilver, salt, silver and miscellaneous stone.
The writer was recently shown a fine specimen of galena, the size of a
walnut, said to have been picked up by a cattle man. Indians are
reported to frequently come in with chunks of it, but its origin is
unknown. The galena is practically pure and carries no silver.

The following table gives the commercial mineral production of the
county for 1917, 1918, and 1919:

Commereial production for 1917 was as follows:

Substance Value
Stone, miscellaneous ____ oo $200

Commercial production for 1918 was as follows:

Substance Value
Stone, miscellancous __ e $200
Other minerals®* ___ e 8,020

Total value $8,220
*Includes gold, salt, and silver.
Clommercial production for 1919 was as follows:

Substance Value
Stone, miscellaneous _ $550
Other minerals* __ ___ e 8,120

Total value ___ e ——————— $8,670

*Includes gold, salt, and silver.

The Fourteenth Report of the State Mineralogist contains a general
deseription of the mines and mineral deposits of Modoe County.
Quicksilver prospeets are referred to in Bulletin No. 78, of later date,
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and a discussion of the oil possibilities in this section will be found in
Bulletin No. 89.

The following notes record the little activity that has survived the
general decline in mining during the past year.

GOLD MINES.

Hess Mine. A new shaft is being sunk about 500 feet east of the
. old shaft to cut the main vein at the 300-foot level. The old workings
are caved and abandoned.

Goose Lake Gold Mining Company. The above company is being
organized by Geo. S. Freeborn of San Francisco, to develop property
near Willow Ranch in the New Pine Creek district. A 200-foot tunnel
was run by local prospectors and farmers several years ago. The new
company expects to sink a shaft and develop the prospect into a mine.
The geological conditions are said to be similar to those at Oatman,:
Arizona.
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SHASTA COUNTY.

Copper has been the predominant metal produced in Shasta County
since 1896. Prior to that year the greatest value was in its gold out-
put. During the period from 1896 to 1919, inclusive, the total pro-
duection of copper has been 619,430,220 pounds, valued at $100,688,269.
During the same period, gold to the value of $22,105,879 was produced.
Silver to the amount of $10,167,103, and 29,190,409 pounds of zine,
valued at $3,431,758, were added to the county’s production record at
the same time. The total value of the four metals, copper, gold, silver
and zine, produced during the above period was $143,509,074. The
value of other metals and structural and industrial minerals, if added,
would increase this total by several millions.

Production statistics of all classes of mineral products for the years
1917, 1918 and 1919 are given in the following tables:

Commercial production for 1917 was as follows:

Substance Amount Value
Chromite __________ o ____ 3,116 tons $68,479
Copper 28,009,990 1hs. 7,646,727
Gold ___ e 775,125
Tead _______ e 8,725 lbs. 0
Lime and limestone________________________ 78,101
Platinum _____________ 14 oz. 1,100
Silver _ e 520,703
Stone, miscellaneous ______________________ 800
Zine o o 8,281,516 lbs, 844,715
Other minerals® __________________________ 308,369

Total valve _________________________ $10,244,869

*Includes cadmium, brick, fron ore, mineral water, molybdenum, pyrite, and silica.

Commereial production for 1918 was as follows:

Substance Amount Value
Chromite _______________________________ 1.423 tons $70.214
Copper _ _ 25,294,590 1bs. 6,247,767
Gold . o ______ 543,500
Tead _______ _ __ o ____ 492 565 1hs. 34,972
Limestone ______ ______ ___ ___ o ______ 45,671 tons 72,410
Platinum ________________________________ 35 oz, 2,709
Silver . 420,410
Stone, miscellaneous ___ ___________________ 7,000
Zine __ e 3,045.692 1hs. 277,158
Other minerals* __________________________ 422 525

Total value _________________________ $8,098,671

*Includes cadmium, brick, iron ore, lime, mineral wiater, molybdenum, and pyrite.

Commercial production for 1919 was as follows:

Substance Amount Value
Copper __ e R,673,342 1bs. $1,613.242
Gold ______ o _________ 525,000
Lime and limestone________________________ 29,100
Platinum ________________________________ 121 oz. 21,075
Pyrite  __ 138,046 tons 497,398
Silver ___ ‘155,000
Stone, miscellancous ______________________ 31,750
Other minerals* __________________________ 40,153

Total value _________________________ $2,912,718

‘I‘nr-ludos barytes, brick, iron ore, lead, mincral water, and zinc.
istimated.
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The mines and mineral resources of the county are described in the
Fourteenth Report of the State Mineralogist (1913-1914), Bulletin No.
50, ‘Copper Resources of California,” a revised and enlarged edition
of Bulletin No. 23, the first report devoted exclusively to the copper
deposits of the state, describes in detail the Shasta copper belt.

No general report on the county has been published since the Four-
teenth, but the occurrences of quicksilver are noted in Bulletin No. 78,
platinum deposits are described in Bulletin No. °85, manganese and
chrome in Bulletin No. 76, and the clay resources in Preliminary
Report No. 7, all issued since the Fourteenth Report.

Nearly all field work in the Northern California division during the
season of 1920 was devoted to the investigation of petroleum possibili-
ties in this field. Bulletin No. 89 gives the results of this work.

The following notes on the mineral industry, largely obtained
through correspondence, are intended to supplement previous reports
and bring them up to date by listing properties hitherto not mentioned,
noting changes in ownerships and general development during the year.

BARYTES.

Loftus Barytes Mine. Owners, Loftus and Sons, Castella, ('alifor-
nia. Property is located on Tom Neal Creek, four miles southwest
of the railroad station by good trail. Elevation 5000 feet. It is on
the forest reserve and plenty of timber and water are available.
Assessment work only is being done.  D. O. Deutffel, 503 Market street,
San Francisco, has an option on the mine.

COAL.

Beegum Creek Deposit. Owners, Don Noble and D. F. Weed, post
office, Ono, California. Property is located in sections 31 and 32,
T. 29 N. R. 9 W, at an elevation of 2100 feet. Cottonwood, the
nearest rail shipping point, is 45 miles east by road. The Red Bluft-
Eureka highway runs to Noble's Station. From here there is a three-
mile chrome haulage road and 13} miles of trail to the claims. The
surface is hilly and rouch. A small perennial stream in Coal Gulch,
tributary to Beecum (‘reek, would probably furnish sufficient water
for a boiler. The total area is 320 acres, 200 being in section 32 and
120 in section 31.

The deposit consists of a vein of semi-bituminous coal, overlying ser-
pentine and capped with hard silicified slaty shale. At the cropping
the vein is 4” to 6” thick. A cross-cut tunnel driven about ten feet
below the vein, cut it at forty feet and then followed on the dip to
75 feet from the portal. In the face of this tunnel, the seam is three
feet thick, with some traces of lime shale,

Twenty-two feet above the lower scam, another parallel seam out-
crops. The latter has not been developed.

The seams strike almost due cast and west. dipping 18° 8. The out-
crops can he traced here for over a half mile and across Beegum Creck
for a couple of miles.  The coal is hard and said to be excellent black-
smith coal. 1t has been used locally in the forge. Owners can place
it at the railroad for $10 per ton.  The long haul to the railroad is the
principal hindranee to commereial production.
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Dakin Coal Mine. Owners, Dakin Estate of San Francisco. Prop-
erty consists of patented ground, having an area of 951 acres, situated
in section 12, T. 33 N, R. 2 W, in the Little Cow Creek mining dis-
trict. Bella Vista, the nearest railroad point, is about 12 miles south-
west. The deposit lies at an elevation of 1900 feet. There is some
pine timber on the property and a spring.

The deposit consists of coal seams separated by thin layers of clay,
with a combined thickness of at least fourteen feet. The thickest coal
seam exposed is 24 feet at the widest part, grading down to six inches.
The coal is a light, blocky lignite. The clay layers, separating the coal
seam, are not over a few inches thick at the most, so that the greater
part of the total width is coal. The deposit is overlain by a stratum
of sandstone, which is capped by basaltic lava. Clay and shale occur
below it. The bedding is almost horizontal. Development work con-
sists of an adit, driven in it for 350 feet. Coal is exposed in the drift,
over its full height. No work has been done for about twenty years,
but an enormous tonnage could be developed.

COPPER.

Afterthought Copper Company. This company shut down its flota-
tion mill and reverberatory furnace at the Afterthought mine in
February and laid off its large crew of men for an indefinite period.

Akers Group. Owners, J. W. Akers and Frank Meixner, Kennett,
California. Property consists of 280 acres, comprising fourteen claims,
ten located on the north side and four on the south side of Squaw
Creek, which here runs nearly east-west. They are situated in sections
6 and 7, T. 33 N., R. 5 W., adjoining the Trinity Copper Company’s
property, and are on a line between the Mammoth and Balaklala mines.
The ground rises steeply from the creek on both sides. There is a good
road from Kennett, the nearest railroad point, five miles distant. There
are six or seven tunnels on the claims, varying from twenty feet to 350
feet in length. The lowest tunnel has an elevation of 1000 feet and
the highest an elevation of 1600 feet. Small veins in fracture planes,
along which movement has taken place, carrying iron and copper sul-
phides, are encountered in a number of the workings, but no definite
ore-body of size has been developed. All work has been by hand.
Equipped with hand tools and cabin.

Balaklala Consolidated Copper Company. The Balaklala mine has
been closed down, during the year. Large ore reserves are blocked out
and the company is in a position to produce whenever the Mammoth
Smelter resumes operation.

Bully Hill Mines, Incorporated. (See Shasta Zinc and Copper
. Company.)

Clover Creek Copper Lease. Owners, G. Cleveland Taylor et al,,
Redding, California; (bond and lease from Central Pacific Railroad
Company). Property consists of 240 acres comprising 160 acres of
patented railroad land and four claims, located by Taylor in section
32, all in the Clover Creek mining district. There is an auto road to
within one mile of the claims. They are situated fifteen miles east of
Palo Cedro, a station on the branch railroad from Anderson to Bella
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Vista. The elevation is 1500 feet. There is no timber on the prop-
erty, but it can be obtained, cut, at a saw mill three miles away.
Clover Creek contains sufficient water the year round for all purposes.

Country rock is rhyolite (alaskite porphyry). The ore bodies occur
in irregular fissures that show extensive shearing. The shear zone is of
undetermined width, but is at least several hundred feet wide. It
strikes N. 65° W. and dips almost vertical. The alaskite is capped with
basalt and is only exposed where the creek has cut a deep channel
through the basalt. The caiion is evidently due to a fault as a diorite
dike, which is exposed on the west side of the creek, lies, about 300 feet
upstream, on the east side. The width of the dike is forty feet. Some
small gossan croppings are exposed along the creek bed. Above the
water level where cuts have been made, oxides of copper are found,
below the water level chalcopyrite occurs. Some iron is associated with
it, but no zine.

Development work consists of a main tunnel driven south 30° west,
for 80 feet. At thirty feet from the portal, a drift was run southeast
along the ore zone. About 20 feet in the drift, a winze, sunk 9 feet,
cut an ore body 7 feet wide, carrying chalcopyrite, the ore averaging
4.379% copper across the face. Beyond the winze, the drift is not in
ore. A series of parallel eross slips striking N. 30° W. were encoun-
tered in this working and in each case they cut off the ore body:
Beyond the drift to the face of the tunnel very little ore is seen.
Besides the tunnel, numerous small open cuts have been made along
each side of the streamn, for 1 mile in both directions. In all cases
where ore is exposed, there is a prominent cropping of alaskite. A
cropping heavily stained with copper oxides occurs one-fourth of "a
mile east of the tunnel. Tt lies in contact with the diorite dike. The
ore-zone here is from 20 to 30 feet wide. The Afterthought Mine is
four miles northwest, the power line to the Afterthought passing within
one and one-half miles of the property. No work has been done for
some time, but the surface indications are good.

Dozier Copper Prospect. Owners, Dr. E. Dozier, J. W. Sandholt
and Geo. O’Grady, Redding, California. Property consists of 320 acres
of patented land, being the west one half of section 13. T. 33 N, R. 5 W.
Kennett, the nearest railroad station, is ahout one and one-half miles in
an air line or four miles hy road, that passes within one and one-fourth
miles of the eroppings. Elevation is from 1500 feet to 1900 feet. There
is some pine timber and Moody Creek, which flows all year, contains
sufficient water for prospecting purposes. The ground is hilly, the
deposit being near the summit of a spur ridge from Bass Mountain.
The prospect was discovered several years ago and a few tunnels and
cuts were driven. It was acquired by the present owners in 1918.

The deposit is marked by large gossan eroppings near the summit of
the ridge in black shales and cherts of the Kennett formation near a
contact with rhyolite. The extent of the rhyolite has not been deter-
mined, but it appears to be a dike striking almost due south with the
trend of the ridge.

There is a tunnel driven 120 feet vertically below the most promi-
nent cropping, into the Kennett formation, a few feet from the dike.
The face of the tunnel at about 170 feet from the portal is in rhyolite,
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with which is associated masses of gossan and large cubes of iron
pyrite. For the first 30 feet in the Kennett formation, exudations of
copper sulphate are seen on the walls and the water is stained with it.
The gos:an appears to be dipping about 40° southwest. On the surface
it covers an area approximately 200 feet by thirty feet. No copper
indications are found in the other small cuts or tunnels. The surface
indications warrant prospecting with a diamond drill.

Greenhorn Mine (formerly Warren Brothers Mine). Owners, Atas-
cadero Mining Company, 1014 Ilobart Building, San Francisco, Cali-
fornia; C. E. Gilman, secretary; Albert Hanford, superintendent of
mine, post office, Tower House. Property is located in the French
Gulch mining distriet in section 6, T. 32 N.. R. 7 W. Redding, the
nearest railroad point, is 22 miles southeast. The Redding-Weaverville
lateral of the state highway passes the mine. The camp is on Willow
Creek, at an elevation of 2000 feet and has an excellent water supply.
There are fiftecen unpatented claims and 120 acres of patented land
in the holdings which have a total area of 420 acres. The country rock
i» quartz porphyry (altered ryholite). The deposit consists of lenticular
ore-bodies in a sheer zone in the altered rhyolite. These lenses dip
20° to 30° westward, raking to the north. The ore is mainly chalco-
pyrite or pyrrhotite with some cuprite in the upper workings, as well
as malachite and azurite. The largest ore-bodies are, howover, mostly
chalcopyrite in a gangue of pyrrhotite and pyrite. As the rhyolite is
very much fractured, timbering is necessary throughout the workings.
The ore-bodies vary from thin seams to ten feet in thisckness. They are
usually cut off by fault planes in the rhyolite.

Development work consists of six tunnels and several thousand feet
of drifts, raises, etc. No. 1 tunnel, the lowest working, is at an eleva-
tion of 1833 feet, the portal being 100 feet above Willow Creek. It is
driven due east 450 feet where it cut black slate. A raise of 90 feet
from the north drift cut a face of high grade ore six feet thick. Sev-
eral thousand feet of drifts, from No. 2 tunnel, 90 feet above No. 1,
expose numerous ore bodies. This tunnel cuts the slate at 550 feet.
No. 3 tunnel was driven due cast 350 feet from which point a drift
was run south for 350 feet. From this level considerable ore was
shipped by former lessees. A new tunnel, No. 4, at an elevation of
2095 feet, is in an iron gossan for 100 feet. No. 5 tunnel, at an eleva-
tion of 2207 feet, is an original working from which considerable ore
was shipped. Tunnel No. 6, at an elevation of 1867 feet, was driven
1000 feet eastward below No. 5, but failed to cut an ore body.

The mine is equipped with a compressor plant at No. 2 tunnel, con-
taining an Ingersoll-Rand 10” x 12” compressor, operated by electric
power. There are also air drills and blacksmith shop, boarding house,
bunk house, ete. The erection of an acid-leaching plant is contem-
plated. The mine was discovered in 1901 and worked from 1910 to
1916, ore being shipped to the Mammoth Smelter. The present com-
pany took over the property in January, 1919. The management esti-
mates that there is 260,000 tons of 3.297 copper ore blocked out and
450,000 tons of probable ore. Idle during the past year.
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S8hasta Zinc and Copper Company (formerly Bully Hill Mines,
Inc.) The famous group of mines at Bully Hill, known as the Bully
Hill Mines, Incorporated, were sold during the year to the Shasta Zine
and Copper Company, home office, Ilobart Building, San Francisco,
California; W. Arnstein, president ; D. C. Jackling, managing director;
R. L. Beals, superintendent; post office, Winthrop, California. The
new company is capitalized at 200,000 shares of no stated par value.
Of this amount, D. C. Jackling, in conjunction with Hayden Stone and
Company have taken one-half and one-half has been retained by W.
Arnstein et al. The new company also acquires the Sacramento Val-
lev and Eastern Railroad, a broad gauge line connecting the mines at
Bully Hill with the main line of the Southern Pacific at Pitt, a station
three miles north of Kennett.

Development work has been carried on at their Rising Star Mine
for the past two years and approximately 300,000 tons of ore are now
blocked out. Thirty to forty men are employed in the mine. The ereec-
tion of a new treatment plan for the production of copper matte and
zinc-oxide is progressing rapidly. Much of the structural steel used is
being obtained from the old Balaklala smelter at Coram, which is being
torn down and the material shipped to Bully IIill, so that rapid progress
is being made. One hundred and twenty-five men are employed on
construction and the new plant is expected to be ready for operation
by March, 1921. The gencral layout includes mechanical roasters, stor-
age bins, cooling system, reverberatory furnaces and baghouse. For
the present the 150-ton flotation plant will not be used.

GOLD—QUARTZ MINES.

Alice Mines (formerly Alice Consolidated Mine). Owners, J. E.
Baker, Mrs. E. Bui and L. Neivi; incorporated as the Crescent Copper
Company ; J. E. Baker, president, 222 Market street, San Francisco, or
Redding, California.

Property is located in the Shasta mining district in section 19, T. 32
N., R. 5 W, about 1} miles west of Keswick, the nearest railroad point.
The holdings include the Alice Consolidated group and the Zeb, Mon-
arch, October and Peacock claims, the total area being about 170 acres.
The mine has an elevation of 600 feet. Water is obtained from Rock
Creek. The deposit was discovered about thirty years aco but was
relocated and incorporated in 1918.

Deposit consists of several veins, some small and some of fair size.
The ore is base. Development work consists of three tunnels, 300, 80
and 25 feet long, the greatest depth reached on the veins being 60 feet.
A power line crosses the property, It was a small producer at one time.

Arndt-Haschke Mine. Owners, Geo. (. Arndt and E. W. Haschke,
post office, Ingot, California. Property consists of four claims, having
an area of 80 acres, situated in sections 33 and 34. T. 34 N.. R. 2 W, in
the North Cow Creek district. Ingot is the nearest town and Redding,
24 miles southwesterly the nearest railroad point. The elevation is
1200 feet and there is some timber on the claims.  Country rock con-
sists of porphyry. phonolite and slate.  There is a gossan carrying some
gold. The owners are driving a tunnel for development purposes.



520 MINES AND MINERAL RESOURCES.

Black Bear. Owners, Strayer Brothers, Oak Run, California.
Property located in T. 33 N., R. 2 W., in the Cow Creek mining district.

Black Cloud and Red Top (formerly Reservoir and Offset Mine).
Owner, James Duffy, care S. A. Meek, Quartz Hill, or Redding, Cali-
fornia. Property consists of one claim and a fraction, with a total
area of about thirty acres. The claims are in section 15, T. 32 N., R.
5 W., 4} miles north of Redding and 2} miles from Keswick in the
Quartz Hill mining district. There is no water except in the winter.
Quartz veins outcrop on the surface and two of these are cut in the
main shaft. The principal vein is four to six feet wide. The shaft is
down 165 feet and there is a 60 foot drift and forty-five foot crosscut
on the 100-foot level. The ore is said to be of good milling grade and
amenable to cyanide treatment. A shipment to the former smelter at
Coram, of 100 tons obtained in shaft smkmg, gave returns of $3.00 per
ton. There is no equipment.

Evening Star Claim. Owner, C. C. McCray, French Gulch, Califor-
nia. Property consists of one full claim adjoining the Washington and
Milkmaid mines in the French Guleh distriet. Located over twenty
vears ago and assessment work kept up. The owner states that total
values received from milling ore would about pay for assessment work.
Under lease and bond until July 1, 1921.

Florida Group. Owner, T. E. Graff, Redding, California. Property
consists of the West Point, Golden Jubilee, Florida, Daylight, Miner’s
Dream, Irma B., Big Gem, Last Chance, Lost ITope, White Elk, North-
ern Light and Keith claims, having a total area of 240 acres. The
holding is located in the Middletown mining district, in sections 7, 12
and 18, T. 31 N, R. 5 W_ 7 miles west of Redding. There is a good
auto road to the property. Elevation 1000 feet. Olney Creek fur-
nishes water during eight or nine months of the year and water has
been encountered in sinking shafts. The surface ranges from low roll-
ing hills on the southeast to mountainous on the northwest. This is
one of the early placer mining districts and the claims were located
years ago, but very little work has been done on the main ledges. The
country rock is meta-andesite and the deposit consists of quartz veins
on the contact of the meta-andesite and slate, or more commonly in the
meta-andesite. There are two principal quartz ledges and a series of
smaller ones. They are very regular with well defined walls. The
quartz filling is considerably shattered and iron stained in the fraec-
tures. Oxide of copper was found in one place. The gold occurs both
free and in sulphides.

The Miner’s Dream ledge located about midway of the group is
very strong and can be traced by its extensive outerops ahmnost the
entire length of the claim. The strike is N, 80° E., with dip to the
north. Several shafts have been sunk to a depth of from 40 to 50 feet.
From a tunnel driven about 100 feet a winze was sunk 50 feet and
here the vein was 12 feet wide. Croppings are from three to ten feet
wide. In one cut a sample of ore ran 24.65¢; copper. Assays along
this ledge are said to have run $16.60, $25.40, $12 and $8.10. The Big
Gem ledge, apparently the strongest and most persistent of the group,
lies south of the Miner’s Dream. It strikes N. 30° W., the outcrop
varying from five feet to fifteen feet in width and extending the length
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of the claim and beyond its southeasterly limit. It has been developed
only by means of shallow shafts, the deepest being seventy feet. None
of the workings are sufficient to determine its value and it is worthy of
further development.

The Irma B. lies south of the Miner’s Dream and strikes morth-
south. The principal working here is a forty foot shaft. This was
sunk on a stringer that was expected to yield a pocket. At the bottom
of the shaft a strong vein is exposed which pans free gold. An 1148 lb.
shipment to the Mountain Copper Company, of an assay value of $49
per ton, gave returns of $26.98 and another of 2561 lbs., to the Selby
Smelting and Lead Company, assay value $38.60, returned $48.43.

Besides the ahove described claims, the others all have well defined
quartz ledges of like appearance, the most notable being the Last
Chance. A ton of ore taken from the surface here a few years ago and
shipped to the Keswick smelter yielded $43. There is very little equip-
ment on the property and no maps or notes. The latter, and all reports
having been destroyed in the San Francisco fire. A small amount of
development work is being done.

Gladys Mine. Owners, E. E. Hart and Donald McPhail, Shasta,
California. Property consists of the Gladys and Jay Bird claims and
the Monzel group of four claims, having a total area of 120 acres. The
mine is located in section 34, T. 32 N, R. 6 W, in the Shasta mining
district and is ten miles northwest of Redding, the nearest railroad
point. It is four miles from the highway by wagon road, with some
heavy grades, but it is possible to drive within one-fourth of a mile of
the camp. The elevation at the tunnel is 1500 feet. There is some
yellow pine on the property and two springs, good for camp use. The
claims were located in 1899 and have been worked only by the
owners.

The country rock is quartz porphyry and the deposit consists of
parallel quartz veins, cutting it, the two principal veins being about 75
feet apart. The veins are hard white quartz, well defined with a gouge
on the footwall side. The vein matter is heavily stained with iron and
manganese and the ore is base, the gold occurring mostly in sulphides.
The walls are hard and no timbering is necessary. The main vein
averages four feet in width, with a maximum width of six feet. It
strikes N. 55° E., and dips 85° northwest.

A crosseut tunnel driven N. 70° W, cut the main vein at 300 feet.
Here it is split and broken by a fault striking N. 65° E. Drifts run
to the south cut a vein at 75 feet and to the north at about 50 feet, but
they are caved. A shaft sunk on an outerop caught this drift at 130
feet depth. It is caved near the bottom. The second vein is not cut
by the tunnel. A shaft sunk 75 feet on the second vein shows it to be
two to three feet wide. At 150 feet in, the tunnel cut a two foot vein
reported to assay $6 per ton. All work is by hand drilling, the only
equipment being a blacksmith shop and cabin. Owners would like to
lease or sell.

Gold Leaf (formerly Crown Deep). Owners, Ira Judson Coe, et al.,
Mills Building. San Franciseco. Property consists of four claims, the
Gold Leaf, Gold Bronz, Summit and North End, located in section 5,
T. 31 N,, R. 5 W,, in Lower Springs mining district. Redding, the
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nearest railroad point, is four miles east, one mile by county road and
three miles by highway. Elevation 500 feet; water is ohtained from
springs. The country rock is andesite and black slate and the deposit
consists of quartz veins carying gold in sulphides. Maximum width
of the' four veins is twelve feet, averaging six feet on the East Gold
Leaf and two feet on West Gold Leaf. The strike is northeast and dip
65°. The length of the pay shoot is 110 feet and its average width
six feet. The shaft is down 400 feet, cutting the vein 430 feet below
the outerop. A drift has been run 175 feet on the vein from the bottom
of the shaft and 150 feet driftéd on each of the five levels. Equipped
with electric hoist. Power is obtained from the Pacific Gas and Electric
Company. Idle since 1916.

Happy Jack and Mountain Monarch Group. Owner, Charles L.
Paige, box 195, Santa Barbara, or Redding, California. The Happy
Jack Group consists of the Happy Jack, Nonpareil, Langtry, Mountain
Belle, Mountain View and Knickerbocker patented locations and the
unpatented Illinois, Peoria and Greenstone locations. The Mountain
Monarch Group eomprises the Great Slide, Boulder and Nos. 1 to 17
locations, the total area being about 560 acres. The property is in the
Whiskeytown (Stella) mining district in sections 28, 32 and 33, T. 31
and 32 N., R. 6 W. Shasta is the nearest town. Redding, the nearest
railroad point, is ten miles east. From the state highway, which passes
within three or four miles, a fair wagon road extends to the property.
The elevation ranges from 3000 to 5000 feet and timber is plentiful.
Water can be obtained from Clear Creek, Brandy and Boulder creeks.
The surface is steep, with deep ravines and gulches.

Country rock is a schistose diabase, with granite to the west. White
quartz veins occur, carryving hoth free and base gold ores. The Happy
Jack is the principal gold vein. Numerous cross and secondary veins
also occur. The Happy Jack varies from three feet to eight feet in
width, averaging ahout four feet. and strikes northwest-southeast, with
dip nearly vertical. There are no deep workings and many of the
shallow shafts are caved. They are chiefly on the smaller cross veins
and near the surface, where pocket and free milling deposits were
worked by bucket and windlass.

On the Mountain Monarch group, located for copper, there is an
850-foot tunnel, which should tap the main vein about 650 feet below
its outerop, if extended some 75 feet.

Good water power is available within one mile, but it was never used
except to run an arrastra and old cannon-ball mill. All buildings, ete.,
have been destroyed by fire. The property is favorably situated and
easily aceessible from the highway.

Jumbo Prospect. Owners, W. W. Felt and J. Smith, Redding, Cali-
fornia. Property consists of 40 acres of patented land in section 18,
T. 31 N., R. 5 W.. near Centerville and 6 miles southwest of Redding,
the nearest railroad point.  Elevation 900 feet. Water can be obtained
from Olney Creek during seven to nine months of the year.

The country rock is meta-andesite and the deposit a quartz porphyry
dike carrying auriferous quartz veins. It was worked years ago as a
placer. A series of parallel shoots strike cast-west and dip 30° to 40°
south. They are bunchy. but appear to be persistent.  All work has



SHASTA COUNTY. 523

been entirely superficial. The deepest working is a shaft sunk fifty
feet on a quartz vein in which there is said to be a 75-foot drift at the
bottom. It is caved and full of water. Numerous pits and trenches
expose quartz veins from one to one and one-half feet wide. The rock
is soft and decomposed on the surface. Gold can be panned from any
of the dumps.

Minneshasta Mine (formerly Brackett Mine). Owners, Wm. Miller,
G. B. Crabtree, T. R. Thompson and Isadore Krauss. Incorporated as
the Minneshasta Mining Company, 512 Lumber Exchange, Minneapolis,
Minnesota; Wm. Miller, president; Isadore Krauss, superintendent,
Shasta, California. Property consists of four claims, the Mt. Pleasant,
Center Slope, Rough and Ready and Brackett Fraction, situated in
section 33, T. 32 N, R. 5 W_, in the Shasta mining district. It contains
eighty acres and is located four miles west of Redding on good road.
Water is obtained from the mine. The mine was distovered in 1890.
It was closed during the war, but work was resumed late in 1920. The
deposit consists of a quartz vein averaging six to seven feet in width,
carrying base gold ore. The strike is north-south and the vein stands
nearly vertical. It has been proven on the surface for 3000 feet. The
greatest depth developed is 300 feet. There are two tunnel levels.
The lower tunnel is in 1800 feet and the upper tunnel 700 feet. There
is still another tunnel, ﬁft_v feet higher, 110 feet in length. The vein
has been drifted on for 250 feet. ANl work has been by hand, the only
equipment being track, cars, tools and blacl\smlth shop Ore produced
has been shipped to smelter.

North 8tar. Owner, Geo. W. Garwood, French Guleh, California.
Property consists of the North Star and Virginia claims, a total area
of forty acres, located in section 9, T. 33 N., R. 7 W., in the French
Gulch mining district. Originally located in the early sixties, they
were relocated by the present owner in 1902. Deposits consist of one
main quartz vein, with feeders from the footwall. The country rock
is porphyry and slate. The average width of the vein is eight inches
and the values are spotted. It strikes north-south and dips 80° east.
Development work consists of a 300-foot tunnel, 300-foot drift and 60
feet of crosscuts, winzes, ete. The vein is an extension of that in the
Milkmaid, an adjoining mine. Equipment consists of shop and tools.

North 8tar. Owner, (. . Baker, Schilling post office, California.
Prospect located in Whiskeytown mining district, in section 6, T. 32 N.,
R.6 W.

Rawhide Mine. Owner, A. . Renfrew, Shasta, California. Prop-
erty consists, of one claim of 20 acres in section 19, T. 32 N, R. 5 W.
It is on old road two and one-half miles from Keswick, the necarest
railroad point. The country is rugged and broken. Water can be
obtained from Rock Creck. The deposit consists of a quartz ledge
about two and one-half feet wide, which pans free gold. Discovered in
1920. No development.

W. and W. Prospect. Owners, II. D. Willard and J. J. Williams,
Shasta, California. Property consists of two claims, the East Ilalf
and West Half, a total area of forty acres, located in the northwest
quarter of section 19, T. 32 N., R. 5 W, about 1 mile west of Keswick,
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the nearest railroad point. There is a rough mountain road to the
mine. The claims have an elevation of 1500 feet and the ground is
hilly and rugged. There are three springs, said to flow all the year.
The country rock is meta-andesite. Auriferous quartz veins form the
deposit. There is one principal vein and several smaller parallel veins.
They are well defined. Quartz highly oxidized on the surface. The
ore is said to be free milling, but it contains sulphides. Chalcopyrite
shows in the shaft. At the outerop, the principal vein is from six
inches to one foot in width, widening to three or four feet in the bottom
of the shaft.

The strike is N. 70° E. and dip 65° N. It has been proven on the
surface for 150 feet. A shaft, down fifteen feet, is being deepened
and there is a fifty-foot open cut along the vein. No equipment except
a few tools. Located in 1919.

Yankee John"Mine. Owners, Yankee John Development Company,
W. L. Clark, president; home office, Pittsburg. Pennsylvania; R. T.
Peirce, superintendent, Redding, California. The mine is 6 miles
southwest of Redding, the main county road from Redding to Ono pass-
ing within one-half mile. The country consists of low rolling hills;
elevation at the mine 930 feet. Water is obtained from Olney Creek
during the winter and stored in a reservoir covering eighteen acres.
1t is ample for milling purposes throughout the year. The holding con-
sists of five mineral claims and 305 acres of patented lands on which
the reservoir is located, a total area of 400 acres. The mine was worked
about thirty years ago by an old company. The present company began
operations in 1915,

Country rock is meta-andesite and the deposit consists of a series
of parallel quartz veins in the meta-andesite and slate. They are well
defined and hard. The quartz carries some free gold, but gold also
occurs in the pyrite, necessitating concentration.

The general trend of the veins is east-west, the dip being almost
vertical. The vein under development is from one to four feet in
width, averaging about two and one-half feet. It is faulted and bunchy.
The largest ore-shoot encountered was 175 feet. There is a vertical
shaft, 300 feet in depth, with levels at 70, 100, 200 and 300 feet, but
all workings below the 100-foot level are now inaccessible. There is a
stope in a high grade ore-shoot between the 70-foot level and the sur-
face. The vein here is one to four feet wide and is rich in sulphides,
there being some galena. The old workings are said to be extensive.

Mining is done with machine drills, including stopers and jackham-
mers. Equipment consists of 25-h.p., 2-cycle, 2-cylinder Victor gas
engine, for new 1000-foot hoist. Fairbanks-Morse engine. Small com-
pressor, pumps, ete. Distillate is used for fuel. Reduction equipment
consists of a 12-stamp mill, containing jaw crusher, ten 1000-1b. and
two 800-lb. stamps, three amalgamating plates, and one Deister con-
centrator. It is operated by a 40-h.p., 2-cvele, 2-cylinder gas engine.
Tailings are stored for future treatment. Five men were employed in
the mine and mill until it was shut down indefinitely in September,
1920, on account of excessive costs. When last operating, the mill was
only running one shift and treated about twelve tons per eight hours.
Concentrates run about $160 per ton. They were shipped to the Selby
Smelter.
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GOLD—PLACER.

Grubstake Placer Mine. Owners, Nelson Brothers, La Moine, Cali-
fornia. Property is in section 22, T. 36 N., R. 5 W, in the Slate Creek
mining district, 1 mile south from La Moine. It is in the Shasta
National Forest and contains a small amount of oak, pine and fir.
Elevation 1260 feet. The claim was located in 1917 and contains eighty
acres. Country rock is slate. Deposit consists of sloping gravel bars.
The gravel channel being worked courses north-south, the gravel vary-
ing from one to forty-six feet in depth. There is no cement, but
boulders up to four tons are encountered. The slate bed-rock is full
of holes and crevices. Width of pay gravel about 40 feet and depth
30 inches. The portion of the claims being worked is located on a
high bluff about forty feet above the present river level. Here the
gravel is about nine feet deep. The top dirt is moved to one side and
the pay dirt moved out and dumped into a chute and run down to the
river level, where it is washed in sluice boxes. Only worked in the
winter on account of scarcity of labor and high wages.

Rainbow Mine. Owner, G. A. Lintow, La Moine, California. Prop-
erty comprises 28 acres, lying at an elevation of 1250 feet in section 15,
T. 36 N, R. 5 W. It is in the Slate Creek District, one mile north of
the railroad station and between the railroad and state highway. It
was worked in 1861 by J. Keeting and in 1880 by L. Curber. Deposit
consists of placer gravel.

Hornet Mine. Owners, Mountain Copper Company, home office,
London, England; Sir Chas. Fielding, president; Wm. F. Kett, general
manager, and M. J. Murphy, general superintendent, Keswick, Cali-
fornia.

The Ilornet mine is one of the properties of the Mountain Copper
Company. It is located in the Iron Mountain district in section 35,
T. 33 N, R. 6 W, and is connected by the Iron Mountain Railroad,
owned by the company, with the Southern Pacific main line at Keswick.
It lies at an elevation of 2400 fcet on the hilly northwest slope above
Boulder Creek. The country rock is rhyolite, and the deposit fills a
large fissure, due to shearing and ecrushing of the rhyolite. The len-
ticular ore bodies are several hundred fect long and of undetermined
width and depth. The filling is nearly pure iron pyrite, with not over
1% to 29 of silica and averages 0.7 copper. The strike of the ore
zome is N. 30° E., dip almost vertical, with a rake at a high angle to
the northeast.

A main adit, 3000 feet in length, has been driven 180 feet vertically
below the old adit, formerly used as a haulage way, to cut the ore body.
A stope has been opened between the two levels and the ore is mined
by combination shrinkage and caving. There is no timbering in the
mine. Pillars are left in the stope and later recovered. It is worked
in sections of 150 feet along the ore body, grizzlies being placed every
25 feet, to which the ore is broken. These grizzlies are on the mill
floor, 25 feet above the adit and 25 feet below the stoping floor. DBlast-
ing is done by electricity and from 50,000 to 150,000 tons are broken
at one time. The stopes are 150 feet long, 80 to 100 feet wide and five
feet high. The broken ore averages 45% sulphur and 0.7, copper.
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Electric power is used throughout. No muckers are required. Mine
equipment consists of Ingersoll-Rand compressor, machine drills and
drill sharpeners, machine shop, ete.  Eleetrie haulage is used, ten 7-ton
cars being sent to the mill at one time.

The mill consists of 1000-ton ecrushing and sizing plant, equipped
with No. 6 gyratory crusher, conveyor belts, trommels and four Hartz
Jigs. Three sizes are produced, 13” to 4”, sold to the Standard Oil
Company 2” to 13”7, and tailings from the ¥ sold to the General
Chemical Company. About 90% of the pyrite averages 459 sulphur
or better. Second-class ore is sent to the llartz jigs, and the waste is
disearded.

The Standard Oil Company returns the pyrite cinder to the Mar-
tinez plant of the company, where it is leached and the copper
extracted. With the exception of that obtained by the precipitation
of mine water and recovered by leaching the pyrite cinder, no copper
is being produeced by the Mountain Copper Company. Operations at
the Iron Mountain mine will not be resumed until market conditions
improve. About 150 men are employed at the Hornet mine and mill.

SILVER.

Big Dyke Mine. Owners, Bill Dyke, John and Frank Richter, of
Igo, California. The Igo Consolidated Mining Company, Geo. T.
Ruddock, president, 729 Mills Building, “San Francisco, California, is
developing it under bond and lease.

This property, consisting of a group of seven claims, with a total
area of 140 acres, is located in sections 17 and 18, T. 31 N, R. 6 W_, in
the South Fork mining district. It is eighteen miles southwest of
Redding, the nearest railroad point. The road is good from Redding
to Igo, but the three or four miles from Igo to the mine is rough and
has heavy grades. It could be improved at little cost. The mine is
located on the rather steep slopes near the top of the ridge, above the
Silver Falls mine tunnel, the elevation at the shaft being 2000 feet.
There is considerable pine on the property. Water is obtained in a
tunnel for camp purposes.

The deposit was discovered years ago. Dyke and Richter Brothers
acquired it in 1906, and a little work was done in 1917 and 1918. The
present company took it up in December, 1919.  Practically all work is
confined to the Big Dyke claim.

The country rock is a granodiorite in which the deposit occurs as a
quartz fissure vein. The principal vein, the Big Dyke, strikes N. 60°
E.; and dips almost vertically. It is well defined with strong wall and
little timbering is required. The vein matter is from two feet to five
feet in width, the best ore being found along both walls in streaks from
4” to 7 feet in width. The ore contains argentite, native silver, some
freibergite, a variety of tetrahedrite, or gray copper ore, containing
from 3% to 30% of silver, sphalerite, galena and arsenopyrite. Some
gold is associated with the pyrite.

A shaft sunk on the vein has reached a depth of 153 feet. A eross-
cut has also been driven to the vein, cutting it about 100 feet below
the collar of the shaft. Some stoping was done here a couple of years
ago and a resulting shipment to the Kennett smelter averaged 300
ounces of silver per ton. It was only stoped about 20 feet above the
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main level and for a short distance. The mine is equipped with a
gas engine for hoist and compressor, and two air drills. The machin-
ery was used by former operators. The hoist is good for about 400 feet
and the compressor is 25-h.p. All ore and waste has been taken out
through the shaft. Six men are employed. In March the shaft had
been sunk to the 200-foot level and drifting east and west had com-
menced. Considerable native silver occurs with the sulphides in the
ore, giving it a very high grade appearance.

8ilver Falls and Chicago Consolidated 8ilver Mine. Owner, F. M.
Archer, Redding, California. This property includes the Pillchuck,
Union, Cold Springs, Richmond, Madison and Chicago, patented claims,
ten unpatented claims and adjoining patented ground, the total area
of the holdings being 340 acres. It is located in sections 17, 18, 19
and 20, T. 31 N, R. 6 W, in the South Fork mining district, and is
24 miles northwest of Igo. Girvan is 12 miles and Redding about 15
miles distant by good roads. Both are railroad shipping points. The
elevation ranges from 1400 feet to 2300 feet. There is some pine and
oak on the property. Water is obtained from Andrews Creek. The
ledge on the Chicago claim was discovered in 1865 and worked at inter-
vals until the late 90s. The greatest depth attained was 210 feet. It
is said to have been rich, and during the early operations ore was
shipped to Swansea, Wales, for reduction. The total production of the.
Chicago is reported to have been approximately $1,000,000. All the
old workings are now caved and abandoned.

Country rock is a granodiorite or granite and the deposit consists of
a series of fissure veins and seams, carrying tetrahedrite, running high
in silver, pyrite and some galena, sphalerite and chalcopyrite. Very
little timbering is required.

In 1900 a long cross-cut drainage tunnel was started and run in 3000
feet, cross-cutting the vein system and reaching a maximum depth of
600 feet at the face. Some 36 separate veins and fissures have been
cut, but it is believed that the main Chicago lode has not as yet been
reached in the tunnel.

The best showing is in the vicinity of veins Nos. 27 and 28, which
are presumed to represent the Madison lode on the tunnel level. In
vein No. 28 two shoots are exposed containing high grade galena ore.
From a short drift at this point 40 tons were shipped to Kennett that
assayed $.83 gold and 17.7 oz. silver per ton. According to a report
by Geo. J. Bancroft of Denver, assays on vein No. 23 were as follows:

Au. Ag.
East breast, one foot wide___________________________________. trace 6.02 oz.
12 feet west of breast, one toot wide___________________________ 3.08 12,00 oz.
30 feet west of breast, S inches wide___________________________ 375 27.00 oz.
104 feet west of breast, 9 inches wide_ - ___________ 4.0 TH.00 oz,
Solid galena from stope, $ inches wide_________________________ 17.60  270.00 oz.
Ore bin sample _______ ___ ___ __ e 200 37.00oz.

Cyaniding and concentration tests made on the ore by Smith, Emery
and Company indieate that a total recovery of 90% of the gold and
669 of the silver is possible without roasting. Preliminary tlotation
tests are said to indicate a recovery of 95 of the silver content.

The mine equipment used at the time the long tunnel was driven was
destroyed by fire in 1912, The present owner has installed track and

358725
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cars and 3000 feet of ten-inch air-pipe and blower driven by gasoline
engine to ventilate the mine. There is an electric power line within
two miles. Three men are employed advancing the tunnel face.
Equipped with blacksmith shop and camp buildings.

8ilver King Mine. Owners: Under lease to L. C. Parker, et al.,
Redding, California. Property is located in the Middletown mining
district in section 8, T. 31 N., R. 5 W. Redding, the nearest railroad
point, is four miles east by good road. There is one claim, the Silver
King, located about thirty years ago. The surface is rolling hills,
having an elevation of 800 feet at the shaft. There is some digger
pine and oak on the claim. - Water is obtained from the mine, and for
domestic purposes from a spring.

Country rock is meta-andesite, which is cut here by an intrusive
alaskite-porphyry dike. The deposit consists of a more or less brecciated
‘quartz vein, carrying copper and silver, which follows the contact of
the alaskite and meta-andesite on the footwall side of the intrusive.
The dike is about sixty-five feet wide and the vein averages two feet
in width with a maximum thickness of eight feet. The ore-body strikes
north-south and dips 82° east. It has been proven on the surface for
the full length of the claim. The vein is well defined with hard walls
and little timbering is required. The ore is a siliceous copper sulphide,
carrying high silver values, the principal minerals being chaleopyrite,
chaleocite, and argentite. The pay-shoot was 150 feet long and four-
teen inches wide.

Development work consists of a 325-foot vertical shaft with four
levels. No. 1 at 90 feet, No. 2 at 150 feet, No. 3 at 200 feet and No. 4
at 300 feet. Level No. 1 is drifted on for 80 feet; No. 2 for 320 feet;
No. 3 for 160 feet, and No. 4 for 410 feet. At the 300-foot level a
cross-cut was run 90 feet west, to and through the hanging wall of the
dike. There are three raises above the 150-foot level and the vein has
been stoped approximately 40’ x 2’ x 80’ and about 1000 tons of good
grade ore shipped to the smelter. Ore reserves are estimated at 500 tons
partly developed. IIand and machine drills are used.

The mine is equipped with a good shaft house, 40-h.p. steam boiler
and 15-h.p. Vulean hoist with 500 feet of 3" cable; also a 40-h.p. Deisel
hot-head cngine, a 9” x8” Sullivan compressor, and pumps, cars,
blacksmith shop and all necessary tools for mining. When operated
from twelve to eighteen men were employed. A good boarding house,
foreman’s house, and bunk house provide accommodations. Tt was
shut down in 1918 and has been idle the past two years.
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SISKIYOU COUNTY.

The inaccessibility of the mineral-bearing sections of Siskiyou County
has hindered the development and equipment of its lode mines and
many of the hydraulic and placer properties have a comparatively short
season’s run, even in years of average precipitation, on aceount of the
necessity of brmgmg water long distances, if an adequate supply is to
be obtained.

Due to high production costs and the unusual dry season, there has
been very little activity in precious metal mining in 1920.

The Davis Consolidated Mine at Happy Camp has been kept in
operation despite adverse conditions. This property has become, since
the closing down of the La Grange Mine in Trinity County, the largest
hydraulic mine in the state. Two important copper districts have
been developed, one near Happy Camp, where the Gray Eagle Mine
is located, and one at Copper in the western part, near the Oregon
line, where the Blue Ledge mine is producing.

The mines and mineral deposits of the county are described in the
Fourteenth Report of the State Mmeraloglst Manganese and chrome
mines have since been reported on in Bulletin No. 76, quicksilver
properties in Bulletin No. 78 and the clay depos1ts in Prehmmary
Report No. 7.

The mineral resources of the county include baryte, chromite, clay,
coal, copper, gems, gold, graphite, lead, limestone, manganese, marble,
mineral water, potash, pumlce, quncksﬂver sandstone, silver and miscel-
laneous stone. Siskiyou is the fifth county in California in size and
offers splendid opportunity for future development of its mineral
resources.

Commercial production for 1917 was as follows:

Substance Amount Value
Chromite . ___ . __ e 2,046 tons $49,797
Copper e 888,043 1bs. 242,436
Gold e 325,550
Granite —_ e 500
Lead e 192 Ibs. 17
Mineral water ______ _____ e 503,000 gals. 50,600
Platinum . __ 15 oz. 709
Silver e 16,883
Stone, miscellancous - _____ 134,382
Other minerals' _____________________ 8,535

Total value __ o _ $829,409

'Includes lime, sandstone, and soda.
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Commercial produection for 1918 was as follows:

Substance Amount Value
Chromite __ __ e G.612 tons $336,588
Copper _ e 573,593 1bs. 141,677
Gold e 204,227
Mineral water _______________ o ____ 501,750 gals. 50,175
Platinum ___________________ . 1 oz. 08
Silver e 14,501
Stone, miscellaneous ______________________________ 24588
Other minerals' ___ ___ _______ . 15,473

Total value __ $877.,287

Includes lead and pumice.

Commercial production for 1919 was as follows:

Substance Amount Value
Chromite . _ 510 tons $13,37¢
Gold oo 350,000
Mineral water _ o _ e 451,500 gals. 90,375
Platinam _______________ - T oz. 1.015
Silver e 216,000
Stone, miscellaneous . _____________________ 26,400
Other minerals® _____________________ . ____ 111,294

Total valwe ___________ L ____ $608,468

2Estimated.
3Includes copper, limestone, pumice, and quicksilver,

Field work during the year was limited to that done in connection with
Bulletin No. 89, and the following notes on the metal mines, which are
intended to supplement previous reports, have been obtained princi-
pally through correspondence. They cover, as far as possible, proper-
ties not previously of record and such changes and developments as
have taken place at the mines heretofore reported on.

CHROME.

Mountain Chrome No. 1 and No. 2—Owner, W. D. Dale, Sacra-
ramento, California. This property was discovered in 1918. It is
located in section 24, T. 41 N,, R.*6 W, in Edgewood Mining district,
the railroad station of Edgewood being seven miles northeasterly. The
prospect is situated at an elevation of 2500 feet along the North Fork
of Shasta River. An open cut fifteen feet wide has crosscut eighty
feet of chrome ore. One man only has been working.

Blue Ledge Mine. Owners, Mexiecan Smelting and Refining Com-
pany, 82 Beaver street, New York City; Geo. Foster Peabody, presi-
dent; R. E. Safford, secretary; D. C. Brown, general manager, 82
Beaver street. New York; Jerome A. ITilbert, superintendent, post office,
Copper, California. Jacksonville, Oregon, 33 miles northeast is the
nearest town. The mine is in township 48 N, R. 11 W., and on the
Crater Lake National Forest. There is a good wagon road from
Jacksonville to the property. The country is precipitous and covered
with abundant pine and fir. The elevation is 5000 feet. Water is
obtained from tributaries of Applegate River.

The Blue Ledge mine was discovered in 1898. From June, 1909, to
October, 1916, it was closed down.
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The property consists of 26 patented mining claims, having a total
area of 486.9 acres. The country rock is schist and the deposit con-
sists of lenticular veins, carrying primary copper sulphides, gold and
silver. The ore is base, as 1s shown by the following analysis of a
composite sample:

Ag. 2.68 0z. per ton SiOy 10.0 %
Au o .08 oz. per ton Al . 14.18%
Cu . _____ 4.857% Ni oo 00 %
Fe __________. 32.399% Co o 0.0 %
Mn . __ 18.64% S 35.00%
CaO . 0.0 %

A dark schist forms the footwall of the main Blue Ledge vein and
the hanging wall is a lighter colored schist. The vein strikes north-
south and dips 60° west. It has a maximum width of 35 feet, but
averages about 5 feet. It has been proven on the surface for 23,000
feet. The length and average width of the pay-shoot developed is 1500
feet by 5 feet. Greatest depth reached helow outerop 600 feet; length
driven on the vein 1800 feet. There are four main tunnel adits, the
total length of tunnels and drifts approximating 9000 feet. Crosscuts,
raises and winzes total 6000 feet. There are various small stopes,
their maximum height being 75 feet, length 150 feet and maximum
width 35 feet. ‘

It was estimated by the management that there are 240,000 tons
of ore blocked out, having an average content of 4.8% Cu., Au. .035 oz.,
Ag. 1.5 oz, per ton. Over hand stoping methods with open and
cribbed chutes are used.

Steam is used for power. Wood for fuel is cut on the claims and
costs $7 per cord. The mine is equipped with a 500-cu. ft. 2-stage
Sullivan air compressor, jackhammer stopers, underground hoist and
a 1500 foot aerial tram. There is no reduction equipment. Twenty-
five men are employed, thirteen on top and twelve in the mine. Devel-
opment costs are given as $5.80 per ton; mining $11.95 per ton;
general, $7.55 per ton. Total operating cost $37.43 per ton. Power
costs $2.57 per ton, labor $12.06, timber 10c per ton and transporta-
tion $10.50. Production to date, 8460 dry tons. Ore was shipped to
Tacoma Smelter and gave an average assay of Cu. 13.7%, Ag. 5.5 oz,
Au. .10z, Fe 30%, S. 30%.

Gray Eagle Mines (formerly Dakin Mine). Owner, Mason Valley
Mines Company of Nevada; operating company, Gray Eagle Mines
Company, Wm. Kermer. superintendent, Happy Camp, California.

This property is in section 4, T. 17 N, R. 6 E., 80 miles by road west
of Hornbrook, the nearest railroad point. There is an auto road to
within three miles, from which an uphill wagon road, that could be
made passable for trucks at little cost, extends to the mine. The coun-
try is hilly and the elevation at tunnel No. 7 is 2539 feet. There is
timber and a sawmill on the property. Tributaries of Indian Creek
supply sufficient water all vear for the compressor and plant.

The holdings comprise 32 claims. most of which are now patented.
The deposit was located in 1892 and some work was done up to 1908,
after which it changed hands. The present company began operations
in 1916. :
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_ The country rock is gray schist and the deposits consist of mineral-
ization along lines of fracture normal to the schist. The ore-zone trends
southeastward and dips at an angle of 20° to 30°. It varies from
10’ to 80’ in width, chalcopyrite being the principal mineral. Very
little oxide ore is encountered and that only in the upper workings.
There is a strong gossan cropping on the surface. The ore varies from
2% to 18% copper and is said to average 6%. Over 1,000,000 tons of
low-grade ore have been blocked out.

Since taken over by the present company, work has been confined
to No. 7 tunnel, on the north side of the hill above the camp. It is the
lowest working on the deposit and has been driven 3000 feet southeast-
erly. There are approximately 10,000 feet of crosscuts and drifts
from this tunnel. Ore exposed on this level appears to be mostly pyrite
and low in copper. Where raises have been put up good ore is exposed.
A raise is now being driven to connect with tunnel No. 1, 150 feet ver-
tically above No. 7. The raise is in ore. No. 1 tunnel was driven to
cut the ore body underneath the gossan, from the north slope. At about
50 feet, a good vein was cut. Some oxidization is shown here and
copper sulphate has been precipitated along the walls in several places.
Tunnels Nos. 2 and 3 are short crosscuts, 20 feet and 40 feet vertically
below No. 1 and are on the dip of the vein. Good ore is exposed in
both.

The mine is equipped with steam plant to operate compressor and
small electric light plant. The compressor is capable of ecarrying a
dozen or more drills, and 8-inch air line running to the main tunnel.
The mine plant is complete, with blacksmith shop, ete. Sixty men were
employed up to 1918, but only two men on a contract were working
during the past year.

Isabella Copper Mine. Owner, Isabella Copper Mining Company,
Gazelle, California; Mrs. F. Moreland, president; R. E. Rader, secre-
tary ; home office, 3228 Adeline street, South Berkeley, California; con-
trolled by R. E. Rader and Sons. Property consists of 120 acres in the
East Fork mining district in section 34, T. 41 N., R. 7T W. It is reached
by road up Rail Creek from Gregg’s Ranch. Nearest railroad station
is Gazelle, eighteen miles northeast. There is one large and one small
vein or ledge. The width of the main one is about 50 feet. The vein
filling consists of quartz and quartzite with sulphides and tale gouge.
The ore is base, earrying gray copper and silver, with some gold.

The vein strikes northeast-southwest and dips 80°. It has been proven
on the surface for over 4000 feet. Development work consists of a 45’
shaft 95’ tunnel and 75 drift on the vein. There are also two crosscut
tunnels; No. 1 is in 235 feet and No. 2 is in 175 feet.

The mine is equipped with steam engine, 6” x 8” air compressor and
Sullivan drill.

GOLD MINES—LODE.

Boulder Mine (formerly Pumpkin Roller). Owner, J. M. Campbell,
Dunsmuir, California. This prospect is located in the Soda Creek
mining district in section 30, T. 39 N., R. 3 W. Dunsmuir is the nearest
town. Deposit consists of a free-milling quartz vein, averaging six feet
in width, with porphyry footwall and heavy black slate hanging wall.
Its strike is east-west and dip north. A 350-foot tunnel driven on the
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vein reaches a maximum depth of 75 feet below the outerop. There are
four crosscuts. Preparations are being made to sink a shaft.

Cassadoga Mine. Owner, J. L. Corbett, Hilt, California. Property
is situated in section 2, in the Cottonwood mining distriet, 10 miles
west of Hilt, the nearest railroad point. The deposit is a quartz vein
in granite country rock. The footwall is granite and hanging wall
mica-schist and porphyry. The vein strikes east-west and dips at an
angle of 70°. It has been proven on the surface for 3000 feet. A
tunnel cuts the vein, which averages three feet in width, at a depth of
125 feet, and 450 feet of drift has been run. The owner estimates ore
reserves of 8000 tons, valued at $10 per ton. The mine is equipped
with a 2-stamp mill, run by steam power. Idle at present, only assess-
ment work being done.

Champion Mine. Owners, W. F. and J. A. Hunter, Orleans, Cali-
fornia. Property consists of nine claims in the Cottage Grove district
in section 33, T. 12 N., R. 6 'E. Reached by good trail of 11 miles
from Orleans, the nearest town. Korbel, the nearest railroad point, is
60 miles southwest. Ten Eyck Creek furnishes plenty of water for
power and the claims are timbered. The ore is free milling, but bunchy.

Development work consists of two tunnel levels, the lower one in
335 feet and the upper one 100 feet, with a raise between. The vein has
been drifted on for 435 feet. All work has been done by hand, using
car and wheelbarrow. Water ditches are complete and in use.

The mine is equipped with 1000-1b. single stamp in good condition
for sampling and working rich bunches, also a 2-ton cyanide plant.
It was worked from 1909 to 1917. All supplies have to be carried in
by pack train.

Crawflsh Gulch Quartz Mine. Owner, Sam Bratt, Oak Bar, Cali-
fornia. Property consists of 40 acres located in the Oak Bar district
in section 18, T. 45 N, R. 10 W., 39 miles west of Hornbrook, the
nearest railroad point. There is a running stream and sufficient timber
for working. The ore contains gold, silver and copper and is partly
free and partly base. The vein strikes east-west, dips south and has an
average width of two fect. The mine has been opened to a depth of
50 feet and 70 feet has been driven on the vein, and a 20 foot crosscut
run. Total production to date $4,000.

Easter Mine. Owner, Frank Zollihofer, Yreka, California. Prop-
erty is located in section 34, in the Humbug mining district. Rider
Gulch supplies water and there is pine, fir and cedar on the claim.
The country rock is granite and the deposit consists of a vein varying
from 4” to 12” in width, proven on the surface for 600 feet.

Development consists of a 40 foot shaft and 300 foot tunnel. There
are two levels opened with drifts of 80 feet and 300 feet respectively.
The mine is equipped with arrastra and overshot wheel, water power
being used. The owner works it alone.

Eureka and W. J. 0. D. Owners, Wm. J. Durch, Rollins, Califor-
nia, and Dunphy Estate. Prospect in Liberty mining district.
Nearest town Sawvers Bar. There is a 2-foot vein developed by one
230-foot and one 160-foot crosscut. Idle. :
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Little Bonsa Mine. Owner, C. N. Gordon, Yreka, California. Burks
Blanket, a cross-claim, was located in 1920. The Little Bonsa is a
pocket mine. The longest tunnel is 120 feet and the greatest depth
reached below the outcrop is 50 feet. The largest pocket contained
$1,200. Production to date about $8,000. Owner works it alone.

Mountain King 1.2.3. Owner, D. C. Weaver, Orleans, California.
Property is in Prospeet Hill mining district, 12 miles by trail from
Orleans. Discovered in 1918. Only assessment work has been done.

Mountain Lilly Mine. Owner, G. A. Conzetti, Cecilville, California.
Property consists of seven claims in the Salmon River district. Water
is obtained from Salmon River and there is plenty of timber on the
claims.

The deposit consists of four veins, striking east-west, of which two
dip south and two north. The veins vary from four feet to twenty
feet in width and have schist hanging wall, the country rock being
schist and porphyry. The principal vein has heen opened up to a
depth of 150 feet and proven on the surface for 6000 feet. Water
costs $120 per year.

The mine is equipped with 6-stamp mill, arrastra, two cars, tools
and two blacksmith shops. The owner has been unable to save the
values with present equipment, claiming a 75% loss in tailings. Idle.

Mount Vernon Consolidated Mine. Owners, James S. Dobyns and
Cora N. Jacobs, Yreka, California. This mine has been operated at
various times by different companies. James S. Dobyns expects to
start operations again soon. The ore is free milling and the mine is
equipped with a 5-stamp mill.

Oro Grande Mine (formerly McKeen or Shasta). Owners, Oro
Grande Mining Company, J. R. McKinnie, president; Hugh McKinnie,
secretary; home office, 637 Citizens National Bank Building, Los
Angeles, California.” Property is located in the Callahan mining dis-
trict in section 36, T. 40 N, R. 9 W. Gazelle, the nearest railroad
point, is 39 miles northeast. The holding includes 478 acres of patented
Jland and 200 acres held by location. The country rock is granite and
the deposit consists of quartz veins. The ore is base, but is amenable
to cyanidation. There are five veins varying in width from eighteen
inches to four feet. The principal vein strikes northeast-southwest
and dips 85°. It has been proven on the surface for 4600 feet. About
8000 feet have been driven on the vein in five tunnels.

The owners estimate reserves of 50,000 tons valued at $8 per ton.
Work is now confined to the two lower tunnels.

The property is equipped with mill, blacksmith shop, compressor
building, warehouse, sawmill, and bunkhouse and boarding house capa-
ble of accommodating fifty men. The compressor will carry four drills
and there is a good equipment of Sullivans and Waughs, steel track
and cars.

Reduction plant includes Blake crusher, automatic feeder from ore
bin to ball mill of 100 tons capacity, Senn amalgamator, K. and K. flo-
tation machine, tanks, zine-boxes, etc. The present owners have not
operated the mill except in an experimental way, devoting efforts to
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developing ore reserves. From mill tests the ore is thought to average
$7 to $8 per ton. The property is reported to have produced $500,000,
but old reports from the present mill only show about half that
amount. There are no returns available of the several arrastras and
3-stamp mill at one time operated. The present tailing pile samples
about $3 per ton. High costs prevent operation at present.

Pilot Knob and Kearsarge (formerly Midwinter and Modoc).
Owner, R. G. Reeder. Yreka, California. Property consists of two
claims in the Fool’s Paradise district, in section 30, T. 46 No, R. 6
W. Yreka, 10 miles south, or Hornbrook, 9 miles east, are the nearest
railroad points. The state higchway passes within one-half mile of the
property.

The deposit consists of quartz veins with porphyry and slate walls.
The Midwinter vein strikes north-south and the Modoc east-west.
They vary in width from a few inches to threc feet. There are two
shafts on the Midwinter, one thirty feet and one thirty-five feet deep
and four tunnels, sixty-five feet, forty-five feet, thirty feet and seventy
feet in length. The Modoc is developed by two tunnels, one thirty feet
and one ninety-seven fect long. The ore is partly base and partly free,
but mortars well when good. Several thousand dollars in gold have
been taken from the claims.

Snowflake and Little Gem. Owner, Theo. . Behuke, Rollin, Cali-,
fornia. Property consists of forty acres in Liberty mining distriet.
Nearest town, Sawyers Bar. Deposit consists of a small vein striking
northeast-southwest and dipping 31°. It is proven on the surface for
1000 feet. Porphyry, slate and quartzite constitute the country rock.

8. R. Crary Mine. Owner, S. R. Crary, Walker, California. Prop-
crty consists of eighty acres, worked as a quartz and placer. The vein
has been drifted on for 400 feet. Ore is free milling. Water for oper-
ating is scarce.

Victoria Quartz Mine. Owner, L. . Brown, Dunsmuir, California.
Property consists of forty acres in the Soda Creek district, in section
6, T. 39 N., R. 3 W. The nearest railroad station is Mott, one and one-
half miles west. There are thirteen veins on the property varyving in
width from one to twelve feet. The vein filling is quartz carrying
chaleopyrite, with some gold and silver. Country rock is diabase.

Development work consists of a 390 foot crosscut, a drift running
north seventy feet and a forty foot raise and eighty foot winze.

GOLD MINES—PLACER AND HYDRAULIC.

Creosus Mine (formerly Hickey Mine). Owner, John TLenkert,
Sawyers Bar, California. Placer on North Fork of Salmon River.

Gold Bank Mine. Owners, M. R. Ramsey and Jos. Frazier, Saw-
yers Bar, California.

Property consists of beneh gravel in Liberty mining distriet. Dis-
covered 1917. Water is obtained from Eddy’s Gulech and mine is
equipped with pipe, giant, derrick and water wheel. Production to
date $2,400.
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Gold Leaf Placer Mine (formerly Joe King Mine). Owner, Chas.
Dillsham, Yreka, California. Property is in section 8, T. 45 N., R. 8
‘W., in the Hawkinsville mining district. Montague, eight miles east,
is the nearest railroad point. ILocated in 1918. Both coarse and fine
gold occur, but water is very scarce.

James Frazier Mine. Owner, James Frazier, Sawyers Bar, Califor-
pia. Placer mine idle for past four years.

Multo in Parvo Mine. Owners, Wm. Wike and Sam Mathias, Saw-
vers Bar. Placer mine in Liberty mining district. Idle at present.

Only Hope Placer Mine. Owners, W. L. McClunghry and Fred
Martin. Located in Humbug mining district. Idle and probably
abandoned.

Pennsylvania Placer. Owner, Frank Edwards, Copper, California.
Nearest town, Jacksonville, Oregon. Property consists of six claims
in the Elliott Creek district. Only assessment work is being done.

Pond Water Mine. Owner, H. H. Albard, Blue Nose, California.
Property consists of one claim located in the Dillon mining distriet in
section 20, T. 13 N., R. 6 E. Somes Bar is the nearest town. Trini-
dad, the nearest railroad point, is about fifty miles south. The deposit
consists of gravel carrying fine and coarse gold. Ditch water rights
are owned and the mine is equipped with pipe and giant. Assessment
work only is being done.

Rocky Point Mine. Owners, Hicks and MecCarthy, Scotts Bar.
Property is situated in section 32, T. 45 N., R. 10 W, 3} miles south
of Scotts Bar. The deposit is old channel gravel, which is
hydraulicked.

QUICKSILVER.

Hutton Quicksilver Lease (formerly Herzog and Morgan Mines).
Ten men have been employed on development work at this mine near
Gottville. A 25-ton rotary furnace is to be installed during the summer.
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TEHAMA COUNTY.

Tehama County is situated at the northern end of the Sacramento
Valley, and reaches from the summit of the Sierras on the east to the
crest of the Coast Range Mountains on the west. The eastern portion
is covered with lava flows. The central part through which the Sacra-
mento River flows, is composed largely of unconsolidated gravels, sands
and clays. In the western part where most of the mineral deposits
occur, sandstones, shales and the metamorphic rocks and serpentines of
the Coast Range are found.

The county has never been a large producer of mineral products, the
most important one, prior to the period of the war having been mineral
water. During the war chrome mining was active, but for the past year
there has been no production.

The possibility of finding commercial quantities of petroleum in
this section has attracted more attention than the development, under
present conditions, of known occurrences of other minerals, and for
this reason field work in Tehama County during 1920 was devoted to
the investigation of formations and structural features of economic im-
portance to oil operators. The results of this work will be found in
Bulletin No. 89.

- The Fifteenth Report of the State Mineralogist (1915-1916) contains
a general description of the mines and mineral resources of the county.
Under later date Bulletin No. 76 covers the manganese and chromite
deposits exclusively and Preliminary Report No. 7, the clay industry.

The mineral resources of the county include brick-clay, chromite,
copper, gold, manganese, marble, mineral water, salt, silver and mis-
cellaneous stone. Borax was first discovered in California in the
waters of Tuscan Springs, Tehama County, in 1856.

The total value of Tehama’s mineral products for the year 1914 was
$300. In the table following the values for 1917, 1918 and 1919 are
given for comparative purposes.

Commercial production for 1917 was as follows:

Substance Amount Value
Chromite ___ e - 2053 tons $41,646
Stone, miscellaneous _____ —_——— 2,373

Total value - $44,019

Commerecial production for 1918 was as follows:

Substance Amount Value
Chromite ______________ _- 3261 tons $152,291
Stone, miscellaneous ___ .. ____ 2,500
Other minerals _____ e 2,800

Total value ____ $157,601 °
Commercial production for 1919 was as follows:
Stone, miscellaneous __________ ____ o $7,500
Other minerals ___________________________ _— 1,500

Total value ___ - ) $9,000
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TRINITY COUNTY.

The principal mineral product of Trinity County is native gold.
The four dredges within its borders have continued to operate despite
the adverse conditions under which all gold producers are laboring.
The county is well watered and most of the small placer mines are so
situated that they have felt the effects of the past dry season to a less
degree than the mines in the other counties of this district.

There was little loss of time due to power restrictive measures as the
power companies serving most of the operators in Trinity County were
able to supply all demands for power throughout the year. The occa-
sional finding of rich pockets in the Weaverville distriect, which is
famous as a pocket country, has helped to sustain production and it is
probable that Trinity County will show a smaller proportional decrease
in the value of its 1920 mineral production than any other county of
the northern California division. It was one of the few counties that
showed an increase in gold production in 1917 when, as a rule, a
marked falling off in gold output was reported throughout the state.

Its mineral resources include ashestos, barytes, chromite, copper,
gold, mineral water, platinum, quicksilver, silver and miscellaneous
stone. Trinity County is without railroads and increased transporta-
tion facilities are needed to further develop its varied resources.

The following table gives its commercial production for the years
1917, 1918 and 1919.

Commercial output for 1917 was:

Substance Amount Value
Chromite ___________ o _____ 242 tons $6,325
Gold _ e 602,048
Platinum __ e 50 oz. 3,283
Silver o e 10,021
Stone, miscellaneous __ - 7,718
Other minerals* ________ e 358,447

Total value ___ $987,842

*Includes copper, manganese, mineral water, quicksilver.

Commereial output for 1918 was:

Substance Amount Value
Chromite _ ______ e 1814 tons $75,660
Gold 444,729
Platinum __________ ______ . 41 oz. 3,136
Silver oo e 6,912
Stone, miscellaneons _________________________ o 1,513
Other minerals* ___ e 175,574

Total value ___ o $707,524

*Includes copper, mineral water, and quicksilver.

Commercial output for 1919 was:

Suhstance Value
Gold _ e $500,000
SHlVer e 17,500
Stone, miscellaneous —__________________ S S 11,839
Other minerals* _______ 17,444

Total value $536,783
IEstimated. '

*Includes copper, mineral water, platinum, and quicksilver.
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A general report on the mines and mineral resources of the county is
contained in the Fourteenth Report of the State Mineralogist.
Special reports of later date include Bulletin No. 76 (1918), which
describes the manganese and chrome deposits; Bulletin No. 85, ¢‘Plati-
num and Allied Metals in California’’ (1918), which contains a
detailed description of the platinum deposits in the county, and Bul-
letin No. 78 (1918), covering the occurrences of quicksilver.

Field work during the season of 1920 was mainly devoted to investi-
gation of the petroleum possibilities of the northern counties. With
the exception of the dredges which were visited, the following notes on
the mining developments of the past year have been obtained princi-
pally through correspondence. They are offered as a supplement to
former publications, giving changes of ownership and data on prop-
erties not formerly of record.

GOLD MINES—LODE.

Blue Jay (formerly Knabe). Owner J. F. Gifford, Lewiston, Cali-
fornia. Property consists of three claims, the Blue Jay, Confidence
and Mountain Echo, a total area of sixty acres, located in the Eastern
mining district. Elevation 3500 feet. Country rock porphyry and
slate. Ore is free milling with some sulphides.

Bonanza King Mine (formerly Trinity Bonanza King). Owners,
Foster Gold Mining Company, (. G. Foster, president; E. W. Ilar-
mon, secretary; home office, 112 Steuart street, San Francisco, Cali-
fornia; David E. Cavagnero, superintendent, post office, Carrville,
California. The mine is in section 14, T. 37 N., R. 7 W, in the Trinity
Center mining district. Delta, the nearest railroad point, is 33 miles
east. There is an old wagon road about nine miles long with heavy
grades, from Trinity Center but supplies are packed five miles over a
trail from Carrville. The mine has an elevation of 6500 feet. There
is sufficient pine on the property for mine timbers. The country is
rugeed and the property being near the top of a ridge 7200 feet high,
considerable trouble is experienced in winter, due to heavy snowslides.

The mine was originally located in 1836 and was formerly worked
by Treadwell and associates. It was recently reopened and a new mill
was constructed in 1915. The property embraces 28 claims mostly
unpatented, also section 36 on Clear Creek, 640 acres known as Bugle
ITill placer. The latter is undeveloped and not being worked. The
total holding is about 2500 acres.

Country rock is gabbro and schist. The deposit consists of a (uartz
vein in chloritie scehist. A serpentine dike 50 feet wide cuts across
the schist, striking N. 20° W. The strike of the vein is with the schist
N. 60° W. The serpentine dike, or intrusion, is evidently responsible
for the pay-shoots as the shoot appears to follow the serpentine contact
and extends for about 4G0 feet to either side of the intersection with
the schist. The quartz is hard and white and the gold free milline.
It is often coarse enouch to be detected with the naked eye. The hest
values are found in talcose quartz along the contact. There is a gouge
along both walls from six inches to one foot thick.

The main tunnel, No. 4, is the working adit. It is driven north
1472 feet to cut the vein, There is a 960 foot drift northwest on the
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vein at this level. The serpentine dike cuts the schist 700 feet from
the portal of No. 4.

No. 2 tunnel is 110 feet on the dip of the vein (about 70°), above
No. 4. No. 1 raise from the main tunnel is 350 feet northwest of the
intersection of crosscut and drift and No. 2 raise is 400 feet northwest
of No. 1 raise,

At 110 feet on level of No. 2 tunnel drifts are being run from both
raises, on ore, to connect them. A drift being run northwest 250 feet
above No. 2 tunnel, shows ten feet of quartz in the face. Assays here
are reported to run up to $500 per ton. An intermediate drift was
rug lfrom the raise on a vein varying from four feet to six feet in
width.

Air drills are used in mining. The company owns a power line six
miles long, water power from East Fork of Trinity River being used
for generating electricity. There is an air compressor for five drills,
blacksmith and machine shop, and electric tram in the main adit, which
hauls a train of one-ton cars.

The reduction equipment consists of Blake jaw crusher, twenty
1000-pound stamps, dropping 105 times per minute, and four amalga-
mation plates. Tailings are run to waste. The old 40-stamp mill has
been dismantled and the trammway to it is out of commission, but still
in place. The new mill is at the portal of the main adit. Shortage of
water has caused partial or complete suspension of operations in the
summer for the past two years. In October, 1920, operations were
again commenced after a three months shutdown. Labor has also
been difficult to obtain.

@lobe Mine. The Globe Mines at Dedrick have been operated on
a small scale during the greater part of the year, by Buckley Wells,
Hobart Building, San Francisco. The mill and cyanide plant were in
operation for three months prior to December 1, when it was closed
down. It is reported that the Globe and adjoining Chloride-Baily
mine have been sold to J. N. Kilner, of New York, and Chas. Farmer,
of Hayfork. The mill and cyanide plant were retained by Wells and
will be torn down and transferred to one of his properties in Nevada.

Golden Jubilee Mine. Owners, McCormick-Saeltzer Company,
Redding, California. This property has been idle for the past four
years.

Jennings Gulch Mine. W. C. Dohrman, president of company. Idle
past two years.

Little Buster Mine (formerly West Point). Owner, Frank Galla-
gher, West Point; post office, Lewiston, California. Property is in the
Deadwood mining district. Redding, the nearest railroad point, is
twenty miles easterly by good road. There is plenty of good timber
and water is obtained from Little South Fork of Deadwood Creek.
Country rock, porphyry and black slate. The deposit consists of a
5-foot vein proven on the surface for 1500 feet. The greatest depth
opened on the vein is fifty feet. It has been drifted on for 200 feet.

May Blossom Mine. Owners, Joseph and George Kapusta, Lewis-
ton, California. Property consists of forty acres, located in the Min-
ersville district, in section 16, T. 3¢ N.,, R. 8 W. Elevation 2500 feet.
The claims are timbered with pine and fir, but the water supply is
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small. The deposit consists of a small vein averaging six inches in
width carrying free gold. It strikes northwest-southeast and dips 80°
and has been proven on the surface for 100 feet. A tunnel cuts the vein
at a depth of 55 feet at which point there is a ten foot drift.

New Blue Jay Mining Company (formerly Blue Jay Mine). Own-
crs, J. B. Batz and Company, Bakersfield, California; J. B. Batz,
president; Jud Jordan, secretary. The mine is located in the Coffee
Creek district, in section 13, T. 37 N., R. 8 W., about 2 miles from
Carrville. It is thirty miles easterly over toll road to Delta, the
nearest railroad point. The property lies at an elevation of 3000 feet
and is well timbered with pine, fir, cedar, oak and ash. Water is
obtained from Morrison Gulech and by ditches from Little Boulder
Creek, both tributaries of Coffee Creek.

Slate and porphyry occur on the east side of the section and serpen-
tine on the west. The dike rock, carrying the gold, is a fine grained
gray porphyry classed as a vogesite porphyry. Manganese and copper
occur wherever the gold is found. Ore is free milling. The vein is
narrow and irregular, varying from one-half inch to one foot in width
and probably averaging about six inches. It strikes a little east of
north and dips about 20° east. Proven on the surface for 100 feet.

There are three levels, the lower level or working tunnel is 990 feet
in length and the upper tunnels are about 130 feet each. There are
two crosscuts of 50 feet each, one 30 foot winze and raises from each
level through to the surface. The ore has been practically all stoped
from the working level to the surface for the entire length of the shoot
or 50 feet in length by 130 feet in height, and there is no ore in sight
in the present workings.

The mine is equipped with a Graupner mill, manufactured by the
Joshua Hendy Company of San Francisco.

The Blue Jay mine was discovered by Graves Brothers of Carrville,
who found a rich vein leading to a pocket containing about $60,000.
The find was the cause of the rush to Coffee Creek in 1897. Several
other pockets have been extracted by the present owners and later
by lessees of the property but it has been practically idle for the past
four years.

Phillips Group Quartz Claims (formerly Phillips and Hensley
Group). Owner, J. W. Phillips, Lewiston, California. Property con-
sists of three claims, the Florence, Laurel ana McWilliam, located in
the Indian Creek district, in See. 14, T. 32 N,, R. 9 W. Redding, the
nearest railroad point, is 45 miles easterly, over two miles of trail and
forty-three miles of good road. The area of the claims is sixty acres
and there is an abundance of fir, pine and oak. Spring Gulch fur-
nishes sufficient water for milling purposes. This mine was discovered
about 1886. It was closed down in 1894 due to litigation, but was
reopened in 1916. Country rock is mica schist, cut in places by lime-
stone dikes. The claims cover the lode for 4500 feect. Two veins, the
Florence and Laurel, have been developed. The filling is quartz, con-
taining both free and base ore.

The maximum width of the principal vein is three feet with an aver-
age of about eighteen inches. It strikes northwest-southeast, with
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vertical dip, and has been proven on the surface for 500 feet. The
pay-shoot 1s 200 feet in length by eighteen inches wide. The ore has
been opened up on three levels. No. 1 tunnel is in 150 feet, No. 2
tunnel, 290 feet, and No. 3 tunnel 200 feet. The greatest depth
attained below the outcrop is 300 feet. The owner estimates there is
1600 tons of ore, valued at $45 per ton, blocked out.

San Miguel, Snowshoe and Montezuma. Owner, Paul Potillo,
Weaverville, California. Prospect discovered in 1898 and reached by
trail only. Located in the West Weaver Mountains. Bally district.
Deposit consists of a quartz vein four inches to eighteen inches in width,
in granite. Development work consists of a 200 foot tunnel.

Sherwood Group Quartz Mine. Owners, James W. and John H.
Bartlett, Denny, California. Property consists of four claims, having
a total area of eighty acres, situated in the New River mining distriet.
1elena is the nearest town. Eureka, the nearest railroad point is 100
miles westerly. A wagon road extends from Eureka to Burnt Ranch
and a trail from the latter point to the mine. The claims have an ele-
vation of 4500 feet and are partly timbered and partly open. Water
is obtained from Battle Creek.

There is one well defined quartz vein of fairly uniform width aver-
aging about nine inches. It strikes northwest-southeast and dips at an
angle of about 23°. It has been proven on the surface for 700 feet.
Practically but one tunnel level has bheen worked, from which two
winzes have been put down, 90 feet and 50 feet respectively.

The greatest length driven on the vein is 500 feet and the greatest
depth reached is 150 feet. The pay-shoot was about 200 feet long.
All ore was milled at the mine. Power was furnished by a Pelton
wheel run by water from Battle Creek. The mine is said to have pro-
duced $100,000 to date. Idle for past three years.

Smith-Cromwell Mine. Property was sold to S. II. Parkhurst, the
present owner. Idle.

Sunny Slope Mine. Owner, Sunny Slope Mines Company, O. K.
Paup, president, F. A. Washberg, sceretary, French Guleh. Prop-
erty consists of five unpatented claims in the Minersville district on
unsurveyed land in township 34 N., R. 8 W. The mine is 35 miles
northwest of Redding, the nearest railroad point, and six miles north
of French Guleh, on the Deadwood road. The grades to the mine are
heavy and the road narrow. The claims have an elevation of 4300
feet, and are in the Shasta National Forest and covered with pine and
fir. A spring supplies enocugh water for camp purposes. Country
rock is meta-andesite and slate, the deposit being a fault vein lying along
the contact. The andesite outerops prominently and forms the hang-
ing wall of the vein. The latter is a well defined quartz vein highly
oxidized on the surface and from three feet to six feet wide, where ex-
posed. No sulphides are visible and the ore is said to be free milling.
The foot wall is black slate. The vein strikes N. 70° W. and dips
35° toward the north. It has been exposed on the surface for 300 feet
hy open cuts, 100 feet heing run along the vein. A shaft was sunk
from the open cut. A crosscut 56 feet vertically below the outerop
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and 100 feet south of it, now in 200 feet in the slate formation, is being
run to cut the vein at depth. Work is done with hand tools, wheel-
barrow and shovel. One man employed.

GOLD MINES—PLACER AND HYDRAULIC.

Battle Peak Mine. Owner N. L. Hildrick, Copper, California. Prop-
erty is located in the Copper Creek district. It is 40 miles from
Delta, the nearest railroad point, 36 by good road and 4 miles by fair
trail. Battle Creek furnishes the water supply which is good in early
spring. Claims have an elevation of 7000 feet. The mine was
reopened in 1917,

Champion Placer Mine. Owners, C. Bradbury and John Hagel-
mann, Junction City, California. Property is situated in the Wea-
verville mining district, East Weaver Creek furnishing the water sup-
ply. Equipped with pipe and giant. Idle.

Democrat Gulch Mine. Owners Armentrout Brothers, Weaverville,
California. Property consists of the Effie Bull, Lucky Strike, Just in
Time, Hitchens and McKinzey and Hoag placer mine claims, a total
area of 640 acres. It has been worked since 1900 by hydraulicking.
Water is used under 175 foot pressure, but the supply is limited and
the length of run is dependent on the winter rains and snowfall.

Gold Ridge No. 1. Owner, unknown. The surface of this property
in the Minersville district in township 25 N., R. 8 W., was piped off
in 1912. Prospecting only since that time. Nearest town is Lewiston.

Linda Marie Placer Mine. Owner, C. H. Mathews, Forest Glen,
California. Property consists of 100 acres patented in 1915, and situ-
ated in sections 32, 33, T. 1 S, R. 8 E,, in the South Fork mining dis-
trict. Eureka and Red Bluff, railroad points, are 86 miles distant,
west and east respectively.

The property has an elevation of 2770 feet, the deposit consisting
of bench gravel about 50 feet above the present level of Marie Creek,
a tributary of South Fork Trinity River. Country rock is schist and
slate.

McDonald Placer Mine. This broperty has been acquired by the
Estabrook Gold Dredging Company, Trinity Center, California.

Stevens Gulch Placer Mine. Owner, George Zinn, Coffee, Califor-
nia. Property is in the Coffee Creek district on unsurveyed land in
township 38 N., R. 9 W. The nearest town is Carrville. It is in the
Shasta National Forest and lies at an elevation of close to 6000 feet.
Local water supply.

Tom Bell Placer Mine. Owner, W. W. Young, Weaverville, Cali-
fornia. Property is in the Weaverville district in sections 5, 6, T. 33
N., R. 9 W. The claims were patented in 1874. It was last worked
in 1863 at which time water was rented from the Howe ditch. De-
posit consists of clay and gravel.

36—8726
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VOLCANIC ASH,

Liberty Bell Mine. Owners, Frank Sarcletti, Joe Merciari, Louis
Sarcletti and Joe Dallatorre, French Guleh, California; home office,
Redding. Property is located in section 13, T. 34 N, R. 8 W, in the
Minersville district and is 35 miles northwest of Redding, the nearest
railroad point. The claims have an elevation of 4000 feet. There is
ample pine and fir for mining and spring water in Little Papoose
Creek below the mine. There are five claims located on a steep hill-
side about 500 feet below the summit of the ridge. The deposit con-
sists of a bed of voleanic ash (andesitic), lying between a slate foot-
wall and andesite hanging wall. The strike is west with a flat dip to
the south. A tunnel driven 100 feet in the slate-andesite contact cuts
the volcanic ash at about forty feet and it is exposed in the tunnel
for sixty feet, gradually widening out to four feet at the face. The
owners are building a three mile trail to connect with the auto road.
No shipments have been made as yet. There is a quartz outcrop on
the ridge 150 feet above the tunnel from which a sample is reported
to have assayed $15 in gold per ton. It is expected to cut this vein
by driving the tunnel ahead.
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Friggel Prospect R.
Fullers earth—

Kern County o 309
Kings County ___________ - 16
San Bernardino County._ - 343
Solano County __._ . _.____ - 243
Garden City Pottery..____________ -- 184
Garden placer mine__ -- 116
Gardner quarry .. ... -- 1717
Garfield and Thunderer mines___.___. 362
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Gas, natural— PAGE | Gold—continued. Pace
Kern County _ . ___________ 313 Riverside County ________________ 326
Kings County _ . 176 San Bernardino County__ - 343
Lake County _______ -- 80 San Diego County _______ - 3M
Los Angeles County__ - 320 San Joaquin County_____ _- 166
Mendocino County ___ -~ 147 San Mateo County____ - 172
Orange County _____ _. 323 Santa Cruz County_ -~ 236
San Joaquin County______________ 166 Shasta County ___________________ 525
Santa Clara County_______________ 206 Siskiyou County _________________ 532
Santa Cruz County_ - 241 Stanislaus County - __ 254
Solano County ____._ _ 246 Sutter County ______ .- 258
Sutter County _______ -~ 256 Trinity County _ -- 639

Gay qQuarry - - .- 226 ‘Tulare County __.___ __ 258

Geary mine . _____ . _______________ 116 Tuolumne County __ - 479

Gems— Gold Bank mine _______ -~ 535
San Bernardino County_.________ 343 |Gold Clit mine________________________ 432
San Diego County_. -- 377{ Gold dredgers—Placer County________ 451
San Mateo County-..___ -- 172 | Gold lead placer mines 438

General Chemical Company.___________ 65 | Gold Leaf mine_________ 521

General conditions during past year__ Gold Leaf placer mine________ ________ 536

............................... 8, 264, 493 | Gold Mountain Hydraulic & Dredging

Genesee mine - __________ 466 CO. . 456

Geneva mine . ___________________ 118 | Gold Mountain mine__________________ 346

Geography and topography, transpor- Gold Park Consolidated group of mines 347

tation facilities, ete.________________ 14 [ Gold Reef mine_________ - 346
Bay Counties group.___. -- 141 Gold Ridge No. 1 mine_ - 543
North Coast group--____.___ -- 14| Golden Chariot mine___ - 377
Sacramento Valley group._._ -- 15] Golden Eagle mine___ . 90b
San Joaquin Valley group.._ -- 15 Golden Gate group____________________ 116
Sierra Nevada group-. -- 15| Golden Gate Park quarries___________ 164
South Coast group._ - ... 156 | Golden Jubllee mine__________________ 540

Geological notes— Golden State Portland Cement Co.___ 336
Redding field division_____________ 499 Good Hope mine__________________ __ 309

GeoloBY e Goose Lake Gold Mining Company.___ 513
Mariposa County Gould tale deposit 368
San Francisco field division__ Grand View mine - - e__ 275
San Mateo County Granite—

Santa Clara County___________ 180, 214 Placer County __________________ 452
Santa Cruz County_______________ 228 San Mateo County __ 173

Gettysburg Silver Mining Co. -- 506 Santa Cruz County. __ 936

Geysers, The .. -- 249 Tulare County ___________________ 258

Ghiradelll mine _-__ - 119 Tuolumne County ________________ 487

QGianella claims ______________________ 456 | Grant gravel pit-__.___ _ 37

Giant Powder CO.oo—ooomommoeoo- Yrant, Mariposa _____________ 117

Gibraltar mine .. Grant Rock and Gravel Co.._.________ 79

Gllroy Hot Spring- <o2] Grant Rock and Gravel Co., photo,

Gladys mine oo "El showing revolving trommel and

Glenn County oo 74 Hungarian rifles at plant________ 72
petroleum ._..___ - 7
sand and gravel__ __ 74| Grant Spring .. 203

Glenn mine e 449 Graphite—

Globe mine - —ooooooo—__ 404, 540 Imperial County ... 267

Gold— Los Angeles County______________
Alpine County _________._________ 101 Mendocino County oo
El Dorado County.__ _ 495 San Bernardino County
Fresno County _____ . 69 San D""f" Co}xnty__-__

Humboldt County __ - 505 Tulare County -
Imperial County ___ _ 267 | Grass Valley Boundary Mines Co..-___ 436
Inyo County _____ __ 278 | Graves Ranch mine

Kern County ___ -~ 309 | Gray Brothers’ quarry__.__ . ________ 164
Lassen County ___ - 508 | Gray Eagle ____ - ___________________ 117
Madera County ____ -~ 83| Gray Eagle mines_ -~ 831
Mariposa County __ -~ 104 | Gray Goose mine__ -- 510
Mendocino County _____.__________ 1451 Grear, R. H._____ . 338
Merced County . _______________ 149 | Great Divide mine____________________ 4567
Modoc County ___ _ 813 | Great Expectations claim__.___________ 196
Mono County .. - 151 | Great Western Electro Chemical Co.__ 66
Napa County ____ - 158 | Great Western mine__________________
Nevada County _. -~ 435 {Greek mine __________________________
Placer County .. - 442 ] Green and Williams pit_

Plumas County - _______. 455{Green, E. T._ o _______




Herreschoff furnace,

feed hopper
Hess mine
Hickey mine
Hidden Hill mine
Hidden Treasure copper mine________
Highland Springs ____________________ 7
Hilda mine
Hildebrand, G.
Hillsdale mine - __________ __________
Hillsdale quarry
Hillydmle sulphur spring..
Hilo mine ____________ ——
Hines Gilbert mine___ ________________

photo showing

L., property.

Hite Cove district—Mariposa County. 94
Hite gold mine. ... __________________ 118
Holcomb Valley ______________________ 349

INDEX. ~ 551
. PAGE Pacs
Greenback copper mine_______________ 307 | Holland Sandstone Brick Co._________ 61
Greenbower mine -._._..___ -- 457 | Holmes Lime and Cement Co.._. -- 238
Green’s Gulch quartz mine. -- 117 | Hook and Ladder mine______ - 28
Greenhorn mine —_____________________ 518 | Hooker Creek mine__ - 184
Green Mountain district — Mariposa Hooper quarry ____ -~ 169
County . e 98 | Hornet mine . ______________ 526
Green Mountain group 303 | Hornitos district—Mariposa County__ 94
Greenstone—Calaveras County .______ 424 | Horseshoe mine ______ . ____________
Grimshaw _________ .. 117 | Hotaling iron mine____________
Grit mine ____ -~ 426 | House Brick and Cement Co.
Grizzly mine _________________________ 483 | Howard Springs ____________
Grizzly Mining Co., photo, showing Howe group of claims________________
mil e 484 | Huguenin, E._____ 17, 48, 163, 167, 180, 228
Grover’'s Hot Springs____ -~ 404 | Humboldt County _____ .- 504
Grubstake placer mine__ -- 525 silver - 606
Gruss mine . ______________ -- 466 | Hunter Valley district—Mariposa
' photo, showing mill building-_.____ 467 County ______ - 94
Guadalupe mine _____ . ______ - __. 210 | Hupp and Indian Springs mines______ 416
photo, showing reduction plant___ 210 | Hutchinson Co. o .. ... 61
Guadalupe quartz mine 117 | Hutchinson Ranch 82
Guest quartz mine__.____ 117 | Hutton quieksilver lease_.____________ 498
Gunsite mine __ — 286 | Hyraulic mines—
Gypsum— Nevada County __________________ 440
Imperial County ___ ... 267 Placer County __
Inyo County o ___________ 282 Sterra County ___________________
Kern County . ______ 310 | Hyland quarry - oo
Kings County ______ - 76 |Ibex mine ________________
Riverside County ________ -- 326 | Idaho-Maryland mines
San Bernardino County__ - 361 | Ignacio mine _________________________ 287
Tulare County __ -- 259 | Imperial County . ___________________ 267
Hanhuth, Wm. _____ -~ 246
Happy Jack group.___ -~ 522
Harbin Hot Springs. - 1
Harper, H. E._______ o 172
Harriman mine . _______ 485 Kme and limestone_ __ 268
Harvey mine __________ -~ 413 manganese -.________ _- 269
Harvey Ranch deposit.. -~ 380 marble _____ __ 268
Haskins, A, R.___ .. 156 petroleum __ - 269
Hasloe quartz mine___________________ 118 pumice ____. __ 270
Hayes Ranch deposit___ 24 silica ___ 2
Hazzard mine __ - 460 silver ____________ 271
Healdsburg Marble Co.. . ___-___ 248 sodium sulphate ________ 21
Healy Tibbetts Construction Co.. 61 strontium _______________ __°m
Helen mine . _____________ . 81 | Imperial Lode mine_..___________ _ 362
Hemet magnesite mine____________._. 327 | 1mperial Ofl and Developing Assn.____ 269
photo, showing mine at Winches- Independence mine __________________ 287
ter o 328 | Independent manganese mine_________ 146
photo, showing stockwork of vein- Independent Stone Co._____ oo ___ 383
lets of magnesite_______________ 329 | Industrial materials—
Hemet silica mine__.__________________ 330 salifes ___________________________ 13
Henry Cowell LLime and Cement Co., 55, 237 common salt _____________________ 13
Hercules Powder Co.____. ___________ 66 magnesium salts _________________ 13
Herman quartz mine_________________ 118 | Infusorial earth—Los Angeles County 819

Inyo Chemical Co., Detroit, Mich.____ 296

Inyo County ... L73
antimony __
borax
copper
dolomite ___
gold
gypsum __
fron
lead .
marble ______
molybdenum __
niter
potash
pumice
salt
silver
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Inyo County—seontinued. PAGE | Kern County—continued. Pacr
sillea L ____ 297 lead ..
soda ______________________________ 298 lime and limestone
sulphur __________________________ 300 magnesite _______________
tale —______ - 300 marble ___________
tungsten - 301 mineral springs __
zine - 282 petroleum ________

Inyo Development Co. _____ -~ 299 potash ______________ o _____

Inyo Marble Company________________ 295 quicksilver

Iron— salt ______________

Inyo County _____________________ 282 randstone -

Kern County ____._ b silver ______

Madera County __ tungsten . ______________
Placer County ___________________ .

Riverside County :é:;:?o:';'n;";; --------------------
San Bernardino County___________ 352 | Kiellar Ranch

Santa Cruz County-______________ 237

Tulare County ___________________
Iron ore—Redding field division__

Ironsides mines __________________ -- 280
Ironwood Mountain district__ -~ 326
Isabella copper mine_________________ 632
Jack Rabbit mines ___________________ 304
Jackass mine ________________________ 288

photo, showing location of Jack-
ass and Deflance mines—Dar-
win Hills ______________________
Jackson Ranch deposit_
James Frazier mine_________
Jenkins claim
Jennings Gulch mine_________
Jerseydale-Sweetwater district—Mari-

posa County ._______________________ 97
Jewitt, C. H.—-__ . _________ 236
photo, sluice boxes in Gold Gulch 235

Joe King mine_ . ___________________
Jones and Cranson

Josephine mine
Josephine quartz mine
Judson Manufacturing Co..._
Judson Ranch deposit_______
Jumbo
Jumpo prospect
Juniper mine
Kanaka mine
Kane quartz mine.___
Kate Hardy mine_.___
Kearsarge mine
Keiselguhr Company of America_____
Kelch, Martin
Keller Brothers
Kelly Ranch deposit
Kennedy-Milburn-Allerd claim
Kennedy mine
Kenosha mine
Kern County
antimony
asbestos
asphalt
borax

gas,
gold
gypsum
iron

Kilday Ranch deposit
King mine

clay

gypsum
mineral paint ____
natural gas
petroleum
quicksilver
sand
Kings River quarry. o
King tungsten mine._ . ___________
Kinsley district—Mariposa County.._.
Kirby mine
Kirkpatrick mine __.__
Klau mine
photo, view of fifty-ton Scott fur-
nace
Knabe mine
Kolling deposit
La Costa well
Lafayette mine

Laizure, C. McK

Lake Chabot quarry.. 38

Lake County _.._..__- 78
chromite __ 8
copper oo 18
gas, natural ______ 80
manganese . ___--_. 8
mineral water ___ . _____________ 79
petroleum R0
quicksilver R0

La Laguna Ranch chrome deposit..__ 5
Lambies gravel pit_______ . ___.__ 2
Landrum quartz mine.._.___
Lane mine
Lassen County
copper
gold mines
petroleum
potash
volcanic ash -
Laton group
Laurel Creek quarry
Laurel Lake Ranch deposit
La Victoria
L.ayman group of copper mines___._.
Lead—
Alpine County
Imperial County -
Inyo County
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Lead—continued. PAGE | Los Angeles County—continued. PAGE
Kern County ____________________ 315 manganese ____._______________ ____ 320
Orange County . 323 petroleum __ - 320

Le Duc mine______ 436 silica ______ - 320

Lee mine ______ 289
Lena group ____._____ 468
Leona Heights mine._ 33
Leona Heights quarry.____.__ 3R
Leslie Salt Refining Co.______________ 174
photo, showing solar evaporating
vats 175
Liberty Bell mine.___________________ 543
Liberty Hill mine__________ __________ 440
Liebuck graphite mine._ - 378
Lightner mine ___________ 422
Lignite—Butte County 417
Lime—
Kern County ____________________ 312
San Bernardino County - 353
Santa Clara County.____ - 184
Santa Cruz County_______________ 237

Lime and limestone—
Alameda County
Contra Costa County_
Imperial County

Limestone—

El Dorado County

Kern County _____ - 312
Placer County ___________________ 453
fan Bernardino County __________ 363
San Diego County________ 378
San Mateo County______ - 174

Santa Barbara County._

Santa Clara County_.____ 184
Santa Cruz County________ 237
Sutter County ___________________ 256
Tulare County ___________________ 259
Tuolumne County ________ _______ 487
Lincoin Clay Products Co...__________ 411

Lincoln mine

Lindenberg, A. __
Linder, Cora H..___
Lingenfelder.
Lithia minerals—San Diego Lnunt)__
Little Bear quartz mine________
Littie Bonsa mine._____________
Little Buster mine_
Little Joe mine_______

Little Johnny mine___________________
Little Sister mine_____________________
Live Oak quartz mine________
Livermore Firebrick Works__________

Livingston and Eveston pocket mine. 506
Loftus Barytes mine.________________ 515
Log Cabin group_____ - 153
Logan, C. A.__________ -- 391
London quartz mine_____ -- 120
Long Mary quartz mine___ -~ 121
Long Valley mine____________________ 458
Los Angeles Aqueduct, cement plant_ 307
Los Angeles County__________________ 317
barites __________________________ 317
borax ____________________________ 317
clays __._ -~ 317
copper ______________ .- 318
diatomaceous earth ______________ 319
gas, natural ______
graphite ___._____
infusorial earth

soapstone __ - 321
stone industry - 321
tale - 321
Los Angeles district: by counties.___ 267

L.os Angeles fleld division—by W. Bur-
ling Tucker
L.os Angeles Pressed Brick Co.._

Los Olivos chromite deposit__________ 388
los Prietos mines____________________ 389
l.ost Camp hydraulic mine__ - 451
[.ott Ranch ________________ 417
Louis quartz mine___ - 121
Louisa quartz mine._._ - 121
Louise quartz mine__ - 122
Louisiana mine ____________ - 122
L.ovely Rogers quartz - 122
Lower Biddy mine____________________ 276
Lucitta mine ___ . ______________ 81

Lucky Boy and Separator silica deposit 2

Lucky Boy prospect__________________ 295
Lucky Jim mine_______ 289
Lyford group ____ 1563
Lytton Springs ______________________ 249
Mabel, Contention and Investment
group of mines_____________________ 349
Macdonough, J. M.___________________ 172

Macedonia mine
Macedon mine ___
Madelon mine ____

Madera County - ___________________
asbestos _________________________
building material _ - 83
copper ____________ - 83
gold _____ - 83
fron ____________ - 84
other minerals _ - 84

Madrone Spring ___ - 204

Madson salt works____________________ 36

Magnesite—

Alameda County

Riverside County
San Bernardino County__________
‘Santa Clara County
Sonoma County
Stanislaus County
Tulare County’
Malone mine
Malvina quartz mine._

Mammoth mine ___.__

Mammoth prospect

Manganese—
Alameda County
Colusa County
Contra Costa County..
Imperial County
Lake County
Los Angeles County_
Mendocino County __
Merced County ____
Napa County
Redding field division____________
Riverside County
San Bernardino County .
San Joaquin County______________
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Manganese—continued. PAGE PAGE
Santa Clara County._____________ 192 | Mendenhall springs _______ 29
Sonoma County _____ --- 249 | Mendocino County _.

Tulare County _._ - 250 charcoal _______
Man Ridge mine______________________ 27 chromite __
Mansfield barite deposit______________ 334 copper .
Manuel prospect coal .
Manzanita mine gold ______.
Marble— graphite ___
Calaveras County ________________ 424 manganese _._______ -
Imperial County ____ __ 268 mineral paint
Inyo County __.___ __ 295 mineral water __ - 146
Kern County _____________________ 313 natural gas ____ - ::;
Placer County ___________________ 454 plal.lm;n'\ ------- -
San Bernardino County __ 245 2:‘;:‘:5:’:;‘:8&«;-- Y
N ty a7 sStone InAustry - __ o _--
Tmlfnﬁiocgzwfy" Mendocino Mining and Milling Co., 7
__________________________ 14
Marble Springs mine _________________ Mi’;ﬁé_ d County I 149
Maria Mountains deposits_ bestos -~ 149
Marin County __________________.____ a.ls esto8 e ;49
Mariposa Commercial and Mining Co. 124 :0:’1' """" T e
Mariposa County ____________________ 86 e e;" S
asbestos ________ - 102 OPPer —----------- nTTTTT 149
barytes ___________ 102 dhla;omaceous earth ______________
gold ______._ ...
CoPBer ot T gy | manganese
D . _ 92 petroleum _____________ ___________
;g(;x‘lg.;;\ille district - gy | Merced Gold Mining Co.___.._________ 126
gold quartz .. " 104 | Merced River quartz mines._. - 125
Hite Cove district..___ Y ‘.:}eni'hant '1““‘9 ——————————— -- lf;
Hornitos district ______ - 94 ;me(;‘ f‘la': m ned‘iz}_—d ---------------- 54l
Hunter Valley district- - 94 Mill:rnér lf‘]“ odoc mine________.. i
mining districts _______ - 9 M P Memommmmo oo oo oo 2—3—9~ 5“
platinum _________________________ 142 | Miller quarry T
topography ____________.__________ gg|Mine No. 4 __________________________

Mariposa district—Mariposa County_. 96

Mariposa Grant ______________________ 124
Mariposa mine _._____ -~ 476
Mariposa quartz mine_._ - 124
Mark West springs_.____ _- 249
Martin quartz mine___ -~ 130
Mary Harrison mine____________ .- 124
Marysville and Nevada Water and
Power Company ._.________________.__ 478
Marysville Dredging Company________ 490
Mascot mine _________________________ 449

Masonic Mines Association__
Massen fluorspar deposit._..

Massen, J. H._________ e 334
Mateos Ranch deposit________________ 195
Mathiesen, Peter ______ - 35
Mattley and Parrott_ - 155
May Blossom mine.__________________ 540
Mayer's Ranch deposit________________ 380
Mayhew spring ________ -— 29
McCormick mine _________ - 485
McCoy Mountain district. .- 326
McDonald placer mine________________ 543
Mchowell group of manganese claims 355
McGilvray Stone Co.__________________ 47
McKeen mine ______________ _________ 534
McLaughlin Co.’s lithographic stone
quarry .. __________ 23
McNab, John L., property - 145
McNaughton's quarry ____ _ 246

Mebold quartz mine__________________
Melones mine

Mineral paint—
Alameda County
Colusa County ___
Kings County
Mendocino County
Napa County
San Diego County

Mineral Products Company.._________ 195
Mineral springs—
Alameda County _________________ 28
Alpine County ___________________ 404
Santa Cruz County_______________ 239
Mineral water—
Colusa County ___________________ 47
Contra Costa County_ -- 57
Lake County _________ ]
Mendocino County ___ - 146
Napa County ______ _- 159
Sfanta Clara County - 197
Solano County _______ - 243
Sonoma County _ - 249
Tulare County ___________________ 259
Miners Hope quartz mine_____________ 126
Minneatta mine __________ - 290
Minneshasta mine _ - b23
Mirabel mine _________________. - 81
Mission quarry _________________ - 165
Mocking Bird quartz mine___ - 126
Modoc County ______________ - 512
gold _ . 513
Modoc mine __________________________ 290
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Molybdenum— PAGE | Nevada County—continued. PAGE
Inyo County o oo 295 gold quartz mines ________________
Mono County __.___ - 154 hydraulic mines ___
Monterey County ___.____ - 156 quartz
San Bernardino County._ 356 | Nevada Fresno Ofl Co..______________
San Diego County ____.__ - 379 | Nevada Progressive Gold Mining Co. 153
Monaldo Mining Co...___ - 163 | Never Rest mines____.________________
Monarch gravel mine__ - 486 | Neversweat mine __
Monarch mine ________________________ 475 | New Albany mill _____________________
Mono County .. ____________________ 151 | New Almaden Co.—
gold . ... ____ 151 photo, showing Cottrell dust pre-
molybdenite . 154 cipitator _______________________ 217
sllver __ .. 151 photo, showing flotation concen-
80d8 . 155 trates drying in the sun at Sen-
volcanic ash __ - 155 ator mine ______________________ 222
Mono Mines Co.-- - 153 photo, showing gravel washing
Monster mine __.____ - 290 plant ___________________________ 223
Monte Carlo mine.__ - 4 photo, showing Herreschoff mul-
Monte Christo group... - 127 tiple-hearth furnace at Senator
Monterey Bay Salt Co.. - 157 mine ___________________________ 218
Mon;er(;,:/ County _.___ - igg photo, showing Scott furnace at
c:;l € eomemomcmaeeo " 186 Senator mine __________________ 221
dolom—l;.;u" - 166 New Almaden mine __________________ 213
feldspar -- T 136 New Blue Jay Mining Co.____________ 6541
molybden;x_n-l"— - 156 New Council Hill mine _____ - 478
salt . TTTTTTTmmmmmen 167 Newhall manganese lease.. 27
sand - oITTTTTTTTTiTooTTmomee—e- 157 | Newhall mine _____________. 196
Montezuma mine __ - 201 :2:::: mxlz::anese mine-_ g;l.
gg:g:: "‘u':fr’; """ - 123 | Newman spring ___________ 80
Momgm?‘ mine ” 458 | Nickel—San Diego County_._.._. - 380
Mount Alta mlne—“ - 77 P{Iles gaﬁon Stone Products Co.______ 37
Mount Buckingham group..__________ 127 !I::lt?r_band, Gravel and Rock Co...- 38
Mount Bullion-Bear Valley district— Inyo County 296
Mxx:?p(gﬁngao‘::lt:e """""""""" 1§§ San Bernardino County___.______ 356
M s mine.......... - Noble Electric Steel Company._______ 498
ount Ophir quartz mine.__ - 128 Noonday and Grant mine 291
Mount Saint Helena mine_.________ 159 [ o' Y h Consolidated
Mount Vernon Consolidated mine..___ 534 | Noonday mine — photo, Consolidate
Mining Co., Tecopa, California_____ 292
Mountain Belle quartz mine__________ 127 Norambagua mine 436
Mountain Chrome No. 1 and No. 2____ 530 Normandle‘Dulmaln;.__r_r;l;\-e"“
Mountain Copper Company___________ 498 North Advance -
Mountain House Standard Ofl Co.._.__ 47 North Almaden ... ...
Mountain King 1-2-3 mine.______ - 534 | North Hubbard mine..
Mountain King mine._____ - 129 gorth Star mines. .
Mountain Lilly mine______ - 534 Whitloek estomalon
Mountain Monarch group_____ 522 :3:?‘ \:"t;::ocg‘::tenslon """""""
Mountain View cemetery quarr)-— -- 38 N otAN 1 ine
Mountain View quartz mine__________ 129 Nugg: € m‘
Mulcahy, umber One mine

Multo in
Musante, G.
Myrtledale Hot Springs.
Nancy Hanks
Napa County

mineral paint
mineral water

quicksilver ______
silver _________
Natfonal mine . ___________________.__ \
Natural Soda Products Co.______._ 278, 299
Nellie H. mine. _.__________ - 280
Nevada County __ 47
asbestos ___ - 434
barite ______ - 434
drift mines _______________________ 438

Number Five quartz mine._.
Number Nine quartz mine__
No. 7
Oakland, Antloch

road Company
Oakland's Paving (‘ompany’s quarry-
Oakley mine
Oaks and Reese mine.___ -
Oceanic mine _.
Ocean Side Oil and Gas (‘o ___________
Ochre—Stanislaus County
Odessa mine .
Old Dough claim_. -
Old Kureka mine___ -
Old Rocky ranch___ -
Old Wilcox o
Oliver salt works — photo, showing

washing and stacking machine_____
Olympus gold mine___________________
104 Oil Company._

and Eastern Rail-

Widow deposit_________________ .
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Paan Pacs
Omega mine _________________________ 440 | Peterson-Kartschoke Brick Co..__.___ 182
Only Hope placer mine- Petroleum—
Opal mine . _____________ . __ Colusa County ___________________
Ophir-Zuck group of tungsten claims_ 316 Fresno County ________
Orange County ______________________ 323 Glenn County .__._
clay Imperial County _
gas, natural ______________________ 323 Kern County _____________________
lead - ____ 323 Kings County - ______________
Lake County ____.

Oro Fina mine
Oriental and Silver King mines —
photo, showing mine at Calico,
California
Oriental group of mines.
Original quartz mine____
Orbaun springs
Oro Copio mine____
Oro Grande mine._.
Oro mine
Orra: Rica Mining Co.-.. . ___________
Orr's springs
Otay OIil Co._________
Otaylite Products Co.
Our Chance
Outlook for 1921_
Owens mine
Owens Valley Salt Company’'s deposit
Owls Hole manganese mine__________
Pacific blue lead mine__________ -
Pacific Channel mine___

Pacific Coast Borax Co.___________ 274,
Pacific Coast Pottery and Terra Cotta
CO. e
Pacific Coast Talc Company deposit__
Pacific Congress Springs____._________
Pacific Electro Metals Co..___________
Pacific Gold Dredging Co.___._____ 452,
Pacific Graphite Works_______________
Pacific Guano and Fertilizer Co._.____
Pacific Improvement Company’s mine
Pacific Lime and Plaster Company___
Pacific Magnesite Co..._______________
Pacific Mines Corporation.___
Pacific Porcelain Ware Co
photo, showing moulding room___
Pacific Portland Cement Co.._____ 243,
photo, showing view of quarry._._
Pacific Rock Salt Co._________________

Paddy Pride mine____
Pala Chief Mining Co.___
Palen Mountain deposits_
Palisade mine
Palisade zinc mine____
Palmer and McBride___
Panamint group of mines._ -
Paraffine Paint Co.________ -
Parmeter Ranch deposit_
Patriquin Brothers
Patterson mine
Peler, W.
Penn-California Mining Co.____
Pennsylvania manganese mine _ -
Pennsylvania mine
Pennsylvania placer
Penon Blanco
Perseverance mine
Pete Gordon __

Lassen County
Los Angeles County
Merced County ___
Orange County
San Diego County_______
San Luis Obispo County.
San Mateo County_________.______
Santa Barbara County.____________
Santa Cruz County.____
Solano County
Stanislaus County
Philadelphia fluorspar deposit________
Philadelphia Quartz Company of Cal-
ffornia . ____
Phillips and Hensley group._._
Phillips group quartz claims__
Phillips manganese mine_-.__
Phir mine _________________ -
Piedmont springs _ -
Plerce, A. C._ .
Pilarcitos sand plant_________________
Pilot Knob and Kearsarge mine______
Pilot mine
Pine Creek molybdenum deposit
Pine Creek tungsten mine__._
Pine Mountain group_.______
Pine Tree quartz mine_._
Pioneer Salt Co...______________
Placer Chrome Company plant________
Placer County
chromite _

gold dredgers _
granite
" hydraulic mines
iron
limestone _
marble
quartz mines
Placer mines—Butte County._____.
Placer mining—Amador County._._
Placer—Shasta County
Plastic clays of Riverside County._____
Platinum—
Mariposa County
Mendocino County _______________
Redding tield division_
Played Qut mine.________________
Pleasanton Lime and Cement Co.
Plumas County
copper
gold
Pluth, M. . _____
Plymouth Consolidated mine.-._
Pocahontas copper mine._.__ . ______
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PAGE
Point Molate quarry__________________ 62 | Red Elephant prospect
photo, showing method of han- Red Ledge mine._.___________________
dling rock - _______________ Red Rock and Sllver Rock claims____ 82
Point Richmond quarry. Redding fleld division—By C. McK.
Pond Water mine_____________ 3 LAaiZure oo 491
Poor Boy-Bella U'nion mines_._____. __ 477 | Red Rover mine-_ 427
Port Costa Brick Co.—..._____________ 60 | Redwing mine ___ 293
Potash— Reinmliller group ____._._____ _ 468
Inyo County . ... --- 296 | Refractory magnesite mine_ - 249
Kern County ... Remillard brick yard..___._ - 20
Lassen County Reservoir and Offset mine__ - 520
San Bernardino County_ - 357 | Revel quartz mine..__._____ _ 135
Solano County ... - 242 | Rex group of mines___________________ 350
Potosi Quarry mine. - 133 | Richmond Brick CO.- oo 51
Powell Leasing CO._......____. - 154 | Richmond Pressed Brick Works_ 51
Prescott Brick and Lumber Co. 68 | Rich Point mine____._____ _._____ _ 459
Princeton quartz mine____..._. - 133 | Rinconada quicksilver mine__ - 386
Prospect HIill mine_.____ 505 [ Rip Van Winkle group... - 294
Protection group mine_._________ - 281 | Rising Hope mine_____ _ 429
Prothero Brothers mine_____._________ 134 | Rising Sun mine_.__ 446
Pumice— Rittenhoffer mine -_ - 136
Imperial County . ... ... 270 | River Flume mine.__ _ 468
Inyo County ... _______ 296 | Riverside County .. - 324
Pumpkin Roller mine______.__________ 532 antimony ______ _ 324
Pure Carbonic Company.._____ - 41 asbestos _._ _ 324
Pyrite—Redding fleld division._ 498 cement - e 324
Pyrites—Alameda County______ - 32 Y 325
Quail mine ____________ - 134 coal _____ 325
Quaker Hill Mines Co...____ 439 copper . . 325
Quality Sand and Rock Co.eo____ 226 crushed rock - _ 231
Quartz mines— feldspar __. 330
Calaveras County _____.___________ gold .. __ _ 326
Placer County ______________ gypsum - _ 326
Sferra County _______ fron ___.___ _ 327
Quartz—Nevada County magnesite _ 327
Quicksilver— manganese ______ - 328
Colusa County _.__.. ... 417 mineral springs _ - 829
Contra Costa County - 60 saline deposits __ 330
Fresno County _______ -0 8a - 330
Kern County __ - 314 SIHCR - - e 330
Kings County -- - T slate ——_——______ 332
Lake County ... - 80 stone fndustry . 331
Mendocino County ._ - 147 N - e 332
Napa County ________ 160 ZINC e e 332
seddlng fleld dlvls‘lnn """" - .‘98 Riverside Portland Cement Co._._324, 336
San Bernardino County._________ 356 howi N 304
San Francisco fleld division— photo, showing quarry ... -
present economic situation___ 9 |Roberts, D. R.________________________
San Luis Obispo County__________ 385 | Rochester Ofl Co..
San Mateo County.________________ 174 | Rockaway quarry
Santa Barbara County._ 389 | Rocky Point mine
Santa Clara County.... - 207 | Rogers mine ____.__
Siskiyou County ____ - 536 | Roma quartz mine.
Solano County __ - 246 | Roper, J. C. o _______ 282
Sonoma County _____ - 250 | Roosevelt mines ___________ 341
Stanislaus County . - 255|Root, J. W._________ . 27
Rainbow mine __ . _________ 526 | Round Valley tungsten mine. 302
Rainbow Mining and Mineral Products Roundout mine ___.______.____ 429
CO. oo 332 | Royal Bohee group of mlnes. 316
Ralston Divide gravel mine__ - 450 | Royal drift mine___________ . 417
Ransome Crummey Co.__.____ - 39| Royal group _______ _ 136
Ratcliffe mine __ .. ____________ 316 | Royal group mine____________________ 294
Raven mine ____ o ________ 293 { Ruby King Mineral Paint Co.___._____ 46
Rawhide mine 5 Ruby mine ___________________
Reay deposit _____ Russell-Greene-Foel Co. _
Recorder mine 5| Ruth Pierce quartz mine_.____________
Red Bank mine _.____________________ 135 | Rutherford quartz mine--____________
Red Cloud mine____..________________ 135 | Ryne quicksilver mine__
Red Cross and Hidden Treasure Sacramento County ______.___.___
groups of manganese claims________ 355 | Saline deposits—Riverside Ceunty.____ 330
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PAGE PAGE
Salines— San Diego Stone Co.__ o ____ 383
San Bernardino County___________ 356 | San Dimas Cadon barytes deposit____ 317
San Francisco fleld divislon______ 13 | san omingo quartz mine________.___ 136
Salispuedes Ranch deposit____________ 388 | san Francisco County 163
Salt— stone industry ___________________ 164
Alameda County _________________ 33 | Ssan Francisco district: by countles_. 17
Inyo County ___._- - 297 | San Francisco fleld division—By E. S.
Kern County _____ -- 315 Boallch o o o oo
Monterey County _ - 1587 scope of industry________
Riverside County __ - 330 | san Francisco salt refinery
San Diego County.-__. -- 383 | gan Francisco sulphur works_________ 42
San Mateo County________________ 174 | sand—
Salvation Army’s Boys’ and Girls’ In- Kings County oo _____ 77
dustrial Home and Farm, Inc..____. 249 San Diego County. .- ______ 383
San Benito County .. ... 162 | sand and gravel—Glenn County______ 74
San Bernardino County. _.________ 333, 351 | gandstone—
asbestos ___.____.___ -- 334 Colusa County _______________.__.
barites . - 334 Kern County _____________________
borax ... - 335 Santa Clara County._______________
cement ______ - 335 | sanhedrin mine ________
clay .- - 338 | san Joaquin County
copper __- - 338 clay products ___
dolomite - - 342 gas, natural __
feldspar o 342 gold . ______
fluorspar oo 343 manganese __..
fuller's earth - -- 343 | gan Jose Brick Co._____
gems _.________- - 343 | gan Jose copper Broup- ... - ______
gold o -- 343 | San Juan Bautista mine______________
graphite —_________________.._ - 351 | gan Luis Obispo County_____
gypsum .. - 361 bituminous sandstone _
fron ______ - 362 petroleum _______________________
lime - - 363 quicksilver _______________________
limestone - - 363 sodium sulphate _
magnesite - - 353 | San Mateo County._.__
manganese - - 364 asphalt ___________
marble ________- - 356 bituminous rock ___
mineral water __. - 356 brick and clay____
molybdenum - 356 chromite ______
niter _________. - 356 gems _____
potash _______________________ - 357 gold e
qulcksll\'er e mmm e — - 356 grani[e e e e e —————————
salines ______ - 356 limestone .
silver __ - 359 petroleum ______________
soda ___________ -- 357 photo, San Pedro point_
stone Industry ___ _ 366 quicksilver ___ - 174
strontium ______ - 366 salt ________ - 174
tale _______ ~ 367 silver __.______ - 172
tungsten - 370 stone industry _________ - 177
vanadium ________________________ 374 | San Mateo Development Co..__________ 178
San Diego County____________________ 375 | San Miguel, Snowshoe and Montezuma
clay - _._.__ mine - . 542
copper 76 | Santa Barbara County - 587
crushed stone ____________________ 383 asphalt __________ - 387
feldspar . _____ . ___________ 376 bituminous rock ___ - 387
gems brick . ._____.___ - 387
gold chromite ____________ - 387
graphite _________________________ 378 diatomaceous earth __ - 388
grinding mill pebbles_____________ 383 limestone -_________________ - 388
limestone _____________ _ 378 petroleum __________________ - 388
lithia minerals _ _ 378 quicksilver ____ - 389
marble _________ _ 378 | Santa Clara County - 180
mineral paint ____ _ 378 asphalt _________ - 182
mineral springs __ _ 378 bituminous rock _________________ 2
molybdenum _____ _ 576 brick _____.___ ___
nickel _________ _ &80 chromite
petroleum _____. . ___________ _.___ 381 clay .
salt 381 copper .. .. ... __._______.___
sand gas, natural
silica geology ____.__
stone industry _._________________ o83 lime _ _____ . ___ o _____




Santa Clara County—continued.
limestone

manganese
mineral waters
petroleum
quicksilver __________
reduction equipment
sandstone
stone industry __
Santa Clara mine.___
Santa Cruz County._
asphalt
bituminous rock __
cement
clay __.__
coal

limestone

mineral springs __

petroleum

topography -
Santa Cruz bituminous rock mlnes___
S8anta Cruz Lime Company...________
Santa Cruz Portland Cement Co.
Santa Rosa mine_____________________
Santa Teresa mine____________________
Santa Teresa spring:
San Pablo quarry__________
Saratoga Crushed Rock Co.
Saratoga springs
Savannah mine ____
Schaefer deposit ___
Scheller, Mrs. J. F._____ -
Schilling and Company_________.______
Schneider, A.
School House mine.

Schroeder group __________

Scott and Winegar mine.____________ 27
Segregation claims____________________ ks
Selby Smelting and Lead Company._.__ 67
Senech Consolidated mine____________ 460
Seneca Eureka mine____.__ 460
Seven Thirty mine____ 435
Seyver graphite mine_____ 378

Shanks and Copps lease_
Shasta County

barytes __________________________
coal
copper ______
gold—placer
gold—quartz mines _____._________ 519
placer ___ .- ______ . __________
silver _____
Shasta mine
Shasta Zinc and Copper Company____ 519
Sheep Creek deposits_________ -~ 368
Sherwood group quartz mine_ _- b42
Shipsey mine _____ . __________ -- 310
Shoshone silica deposit____ - 97
Sierra Asbestos Company.___________ 434

Sierra County
drift mines ____
hydraulic mines
quartz mines

Sierra Rica quartz mine______________

Silica—

Imperial County__________________
Inyo County
Los Angeles County.
Riverside County
San Diego County
Stanislaus County
Silver—
Alpine County
Humboldt County _
Imperial County _._
Inyo County
Kern County
Mono County _._
Napa County ___
Orange County
Redding field division___
San Bernardino County.__
San Mateo County_______
Shasta County ___
Silverado mine______
Silver Creek mine____________________
Silver Falls and Chicago Consolidated
mine

Silver King mine_________

Silver Lead quartz mine

Silver lL.ode and Black Water mines__ 366

Silver mine ___ - ... 138

Silver Reef mine-- 164, 294

Silver Rule mine._. -- 366

Simonds talc mine_________ - 300

Simpson Pirnie Granite Co. _ 382

Siskiyou County ___._______ - 929
chrome ____.._____ -- 530
gold mines—lode ____ . .- ______ 532
gold mines—placer and hydraulic 536

quicksilver
Sixteen to One mine_______
Skaggs Hot Springs_______
Slate—Riverside County
Slater quarry

Small, George—deposit of mouldlng
sand . ____ - ____ 39

Smith and Scott mine. - 466

Smith-Cromwell mine ______ - 542

Smythe manganese prospect__________ 79

Snowbird mine - __________ 447
Snowflake and Little Gem mine._ 535
Snowstorm mine . _________ 469
Snyder Ranch - ________ 249
Soapstone—

El Dorado County____________.___ 432

I.os Angeles County_ - ____________ 321
Soda—

Inyo County
Mono County

San Bernardino County_ _.__.______ 357
Soda J.akKe_ . oo 386
Soda Products Co._ oo oo ____ 321

Sodium sulphate—Imperial County___ 271
Sodium sulphate — San Luis Oblspo

County o 386
Solano County -_. -~ 242
brick and clay - 242
cement ___ o 243
fuller's earth ___ . ___________ 243
gas, natural ____ - 246
mineral water . - 243
petroleum e 246
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Solano County—continued. PAGE | Stone industry—continued. Page
potash o ____ 242 San Bernardino County___________ 366
quicksilver e __ 246 San Diego County._________________ 383
stone industry _ 246 San Francisco County____________. 164

Solar salt workS._ . ______._ 26 fan Mateo County________________ 177

Solvay Process (‘ompany- 358 Santa Clara County. . ________-- 225

Sonoma County ——________ 248 Solano County _______ -—--242-246
chromite ___ . ______ 248 | Stone—Sutter County ____ . ____ .-~ 256
COPPer - e 248 | Stonewall mine ._____________________ 342
magnesite __ 248 | Stony Creek gravel pit______________- 75
manganese _.___ 249 | Strontlum—
mineral water _ 249 Imperfal County _________________ 271
quicksilver __________ 250 San Bernardino County__ -~ 366

Sonora Granite Company.__ 487 | Structural materials _______ -- 11

Sonora marble quarry__ . __________ 489 brick and tile______ - 1

South San Francisco Land and 1lm- cement _.____.___________ - 12

provement Co. __ .- 113 magnesite ______________ - 12

South Star mine-____________________ 438 miscellaneous stone __ -- 13

Southern California Clay Products Co. 375 | Stuart graphite deposit___ _. 267

Southern California marble deposit.__ 268 | Stud Horse Flat group________._____- 139

Southern Pacific Co.o . ______.. 246 | Sullivan, D. Ju oo e 454

Southwestern Portland Cement Co... 337 | Sulphide Sulphur group of claims____ 300

Spear mine 294 | sulphur Bank mine__________________ 82

Spencer quartz mine___________ 138 | Sulphur spring in Pine Cafon_________ 60

Splivalo and Johnson quarry.. - 179 | Sulphur spring near Walnut Creek___ 60

Spread Eagle quartz mine_____ - 139 | Sultana mine ___ o 438

Spreckels deposit
Spreckels Sugar Company.-._ -
Spring Construction Co.___.__________
Springfield drift mine
Squirrel mine
Stage quarry
Standard Chemical Company.__
Standard Consolidated mine_.

Standard Magnesite Co..___________ 28, 188
Standard Portland Cement Corpora-
tlon  — e 158
Standard Tungsten Company__.____.___ 303
Stanfield and Knowles quarry._ 227
Stanford quarry _______________ 227
Stanislaus County ____ 253
building material __ 253
chromite __________ 253
coal ______ 253
gold —_____ - 254
magnesite . _____________ 254
manganese - _.--_...._ 254
ochre ____._. 254
petroleum __ 265
quicksilver ____ - 255
stllca oo 255
Stauffer mine _________ - 458
St. Charles Hill mine.. - 47

Stege quarry
Steifer mine
Steiger Terra Cotta and Pottery
Works
Stell, Willlam
Sterling Borax Company.__._
Stevens Gulch placer mine__
St. Johns Mines Company.____________
St. Louis mine. . __________..__
Stockton Creek mine
Stone industry—
Alameda County
Contra Costa County.___
Fresno County
Los Angeles County._ -
Mendocino County
Riverside County

Summit claims ___ - 7
Summit Lime Co..._.-- -- 312
Sunset group of mines__________.______ 316
Sunset mine oo 134
Sunshine group __ -- 140
Sunshine mine _________ -~ 477
Sunshine sulphur mine__________ -~ 300
Sunny Slope mine___ . _____________ 542
Sutherland Ranch molybdenite deposit 380
Sutter County e 256

clay, .-

coal - _______

gas, natural __

gold __________

limestone

stone e

Swansea Chief mine__ . ________.____ 294
Swarthout Caifon limestone deposit._. 353
Sweet springs
Sweetwater quartz mine_.
Swift soapstone mine
Table Rock mine . coeemoo
Talc—
Inyo County
Los Angeles County__________
San Bernardino County
Tarantula-Gold Ridge-Reitz group___. 486
Tecolate Dome Ofl Co._ - ____ 382
Tecopa Consolidated Mining Co.—
photo, showing 100-ton concentra-
tion mill
Tehama County
Temescal rock quarry.___

Texas Flat gold mine____ - 83
Thomas manganese mine_____________ 146
Thomasson qUArry _.____ ... 246
Thorne mine ________ - 82
Thurber quarry ___._ .- 239
Thurber’s quarry __________ .- 232
Tightner mine _____.______- -~ 476
Tin—Rliverside County __ 332
Tolenas Springs ________ - 243
Tom Bell placer mine_ - 543
Tom Reed mines - _____.__ -- 346
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Paca . Paam
‘I'opography— Vancouver Pinnacles Molybdenum Co. 156
Mariposa County _________________ 88 | Vasquez quarry __ o ______. 179
San Mateo County___ 167 | Velvet White Filler Co. -~ 338
Santa Clara County._ 180 | Ventura County .___._. - 390
Santa Cruz County _____ - 228 ) Ventura mine __ . ___.__ 295
Torrance Window Glass Co. - 320 | Verduga Mountain graphite deposit__ 319
Total Wreck mine.___._.___ - 351 ) Verdun mine _________________________ 486
Tramway talc mine____ --- 301 ] Vichy Springs ____ . -_ 146
Trask and Coffer mine -~ 470 | Victoria quartz mine-._______________ 535
Treasure mine - _____________________ 411 | Virginia quartz mine_-________ 141
photo, view of mill in Amador City 412 | Volcanic ash—Lassen County._ 611
Tremolie mine ______ . ___________ 369 | Voss mine . oo 430
Trinity Bonanza King mine__________ 539 | Vulcan Rock Company 247
Trinity County _ - __..___ Wabash deep channel mine__________ 430
ash—volcanic Walker copper mine—photo, showing
gold mines—placer and hydraulic. 543 flotation plant ______________________ 471
gold mines—lode - ______________ 5639 | Walker, J. G.__ -~ 149
Tropico Mining and Milling Company 310 | Walker mine ___ PR Y5
Trueman lease _._ . . ___.____ Walrath mines . _____ 230
Tucker, Burling W Walsh and McClaude group of claims 308
Tuckson, Martin ____________________ 36 | Walsh group of claims
Tulare County .. 257 | Wallace Ranch oo
antimony -- 257 | Wall Street mine._______
asbestos -~ 2567 | War Eagle mine
chromite __._ -- 258 | Warm Springs
clay —__._____ -- 257 | Warren Brothers mine
copper -- 258 | Warren feldspar and silica deposit__. 331
feldspar _ -- 268 | Warren marble quarry_____.___-___.__ 489
gems ____ -- 268 | Washington mine
gold ____ -~ 258 | Washington No. 2
granite __ -~ 258 | Water analyses—
graphite ___ .- 258 Azule Mineral Springs____________ 200
gypsum -- 259 Byron Hot Springs____ -- 58
fron .- 269 | Weber Ranch deposits________________ 189
limestone . ____ . ________. 269 | Wehe mine ________________________.__ 477
magnesite __ -~ 259 | Well No. “Balboa” 1..____ -~ 382
manganese______ -- 259 | West Coast Calsomite Co.. - 42
mineral waters__ -~ 259 | West End Company__________ - 350
zinc-lead ores ________________-__. 259 | West Point mine_____________ -~ 540
Tungsten— Western Fuller's Earth Co..._________ 243
Inyo County . ______ 301 | Western Magnesite Development Co.- 189
Kern County ___________ .- 315 photo, showing open cut in large
San Bernardino County.___ - 370 body of magnesite._____________ 190
Tungsten Mines Company_______ -~ 304 photo, showing magnesite over 30
photo, showing view of mill______ 305 feet in width____________________
Tuolumne County _______________ - 479 | Western Salt Company’s plant__
drift mines _______________________ 486 | Wheelock mine - ___________
gold quartz mines________________ 479 | White Elephant ______________________
granite ____________ --487 | White Horse mine__._________
limestone - - 487 | White Oak and Wilcox mine
marble _____ . _______ -- 487 | Whitlock district—Mariposa County.. 96
Turlock Oil and Gas Company._._ ~ 255 | Whitlock group . ______ 142
Turner, M. A.______ . ______ -~ 376 | Whitney Chemical Company__ - 176
Ubehebe mine ___ - 294 | Wide Awake mine____..______ -~ 47
Union Borax CoO.--___-_____.___ - 336 | Widow mines ______ -- 276
Union Brick and Tile Company.__ _ 375 | Wiedebush mine _____________________ 428
Union mine . _______________ -~ 439 | Wiedman Ranch deposit______________ 265
Union Pacific Salt Co._________._____ 36 | Wiggins Ranch, O. P...______ - 15
Union Sugar Company, Betteravia_.__ 388 | Wilbur hot sulphur springs__ - 47
U'nlon Super-Phosphate Co.___________ 67 | Wild Devil manganese mine__ -~ 145
United Tungsten copper mines_______ 374 | Wild Rose mine__ -~ 154
Upper Biddy mine___.___________ -- 275 | Wildrose mine _________________ - 273
Upper Cafion beds-_ -- 296 | Willlams and Johnson prospect._ -~ 274
Utacala mine ______ -~ 294 | Willilams and Stark mine__._____ -~ 469
Utopla mine .. _________._____ - 82| Willows City pit___________ P 75
Valencia Hill group of mines_________ 350 | Wilshire Bishop Creek mine__________ 281
Vallejo Brick and Tile Company, Con- Winegar manganese mine____ - 28
solidated . _________________ 242 | Winship, K. D._ . 185
Vallejo White Sulphur springs________ 246 | Winship properties ____________ 28, 183, 196
‘Vanadium—San Bernardino County... 374 | Wolf Creek group—— e oo 402
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PAGE PAGE
Woodman Station prospect___________ 146 | Yosemite Gold Dredging and Mining
‘Woods Lake mine - 402 Company _____ o _____ 150
‘Woolsey molybdenite deposit_________ 380 | You Bet-Red Dog Gold Mines Co._____ 439
Wright mine - ________________________ 225 | Young America . ____________________
W. and W. prospect__ - 523 | Yuba Consolidated gold fields_
Yahu Oil Company_____________ -~ 269 | Yuba County ________________________
Yankee Hill Gold Dredging Co.. _ 254 | Zinc—
Yankee John mine__ - 524 Inyo County . _______________.
Yellow Aster mine___________ -~ 310 Redding field division__
Yerba Buena Island quarry__ - 165 Riverside County ________
Yolo County __ . _______ 260 | Zinc-lead ores—Tulare County________ 259

o
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